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(57)Abstract: » 
PROBLEM TO BE SOLVED: To provide a method and a 
system for adapting an engine control parameters, 
capable of obtaining more accurate adaptive values, 
while reducing the man-hours for adaptation, in relation 
to the increase in requests for the number of engine 
control parameter and various engine characteristics 
values. 

SOLUTION: A load generated by an output shaft 24 of 
the engine 10 is absorbed by a dynamometer 31 to 
generate a condition that the engine 10 is mounted on a 
vehicle for simulation. The value of the control parameter »f{ 
is set variously to measure various characteristics value 
of the engine 10. On the basis of the result of the 
measurement, a model equation setting the relation 
between various control parameters and various characteristics values of the engine is 
obtained by an analysis tool 50. Adaptive value satisfying the request condition is computed 
on the basis of the model formula, and this model formula is stored in a database 52. Actual 
evaluation of a vehicle using the computed adaptation value, is performed to re-examine the 
request condition, and the adaptation value is re-computed, on the basis of the request 
condition and the model formula. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



rClaim 11 It is the adaptation approach of the engine control parameter to which the control parameter in 
each engine operational status is fitted so that the weighted solidity of this engine may fulfill 
requirements While asking for the model type which measured the weighted solidity of said engine 
beforehand for every operational status of this engine, and defined the relation of said each control 
oarameter and weighted solidity of these engines While computing the adaptation value of the control 
narameter with which it is satisfied of said requirements about the weighted solidity of said engine based 
on these model type and supervising said weighted solidity when carrying out engine control based on 
this computed adaptation value The adaptation approach of the engine control parameter characterized 
hv reoeatine calculation of the adaptation value of said control parameter based on said model type, 
imoroving these requirements until the weighted solidity to supervise fulfills desired requirements 
rriaim 21 the control parameter in each engine operational status making it suit so that the weighted 
solidity of this engine may fulfill requirements While a^ing for the model type which measured the 
weiehted solidity of said engine beforehand for every operational status of this engine, and defined the 
relation of said each control parameter and weighted soltiity of these engines It is the adaptation 
aonroach of the engine control parameter which compute the adaptation value of the control parameter 
with which it is satisfied of said requirements about the Righted solidity of said engine based on these 
model tvoe Measurement of**** for said every operational status about the weighted solidity of said 
eneine A representation point is beforehand defined abouieach following process and the service 
condition of the engine which asks for calculation of the a aforementioned adaptation value, the process 
which measures the weighted solidity of said engine in thi defined representation point, and b. - the 
orocess which asks for the model type which defined the Ration between a control parameter and 
engine weighted solidity based on this measurement result-- and c. -- the process which computes the 
ootimum value with which it is satisfied of the requirement about the weighted solidity of said engine 
of the control parameter in said representation point from tkis model type for which it asked -- and d. -- 
me process which asks for the prediction type which defin^ the relation of an engine operational status 
and an engine corresponding adaptation value based on thiscomputed optimum value -- and e -- the 
orocess winch presumes the adaptation value over all the service conditions of the engine which asks for 
calculation of said adaptation value from this prediction tyjb for which it asked -- and f. -- pass the 
orocess which measures each [ about the weighted solidity >f said engine / said ] operational status of 
every on the basis of the control parameter set as the these->resumed adaptation value and its near - the 
adaptation approach of the engine control parameter characterized by being earned out. 
rClaim 31 said representation point sets to each ** for everyoperating range from which said engine 
differs - having - said prediction type - ******** -- the aaptation approach of the engine control 
parameter according to claim 2 for which each ** is asked fr every operating range. 
Fciaim 4] The value near [ where said engines differ among he adaptation values presumed by said 
prediction type ] the boundary of a operating range is the adotation approach of the engine control 
parameter according to claim 3 by which gradual change proessing is carried out so that the adaptation 
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value change in the operating range which they-corresponds may not change suddenly. 
[Claim 5] By asking for the model type which defined the relation between engine operational status and 
the adaptation value of an engine control parameter It is the adaptation approach of the engine control 
parameter which computes the adaptation value corresponding to each engine operational status. After 
the process which sets up preparatorily the model type which defined the relation between engine 
operational status and the adaptation value of an engine control parameter, Each following process, the 
process which computes the adaptation value in at least one point other than said measure point from the 
a. aforementioned model type, and b. — the process which performs measurement by the service 
condition concerned about the weighted solidity of said engine on the basis of the control parameter set 
as this computed adaptation value and its near — and c. — the process which asks for the relational 
expression of the control parameter concerned and engine weighted solidity based on this measurement 
result — and d. — the process which computes the adaptation value of the control parameter with which it 
is satisfied of the requirements about the engine weighted solidity in the operational status concerned 
from this relational expression for which it asked — and e. — the process which updates said model type 
based on this computed adaptation value — arbitration ********** — the adaptation approach of the 
engine control parameter characterized by asking for the model type which defined the relation between 
engine operational status and the adaptation value of an engine control parameter by things. 
[Claim 6] The process which asks for the model type which defined the relation between engine 
operational status and the adaptation value of an engine control parameter preparatorily in the adaptation 
approach of an engine control parameter according to claim 5 The process which sets some measure 
points from the operational status of said engine, and measures the weighted solidity of said engine in 
this set measure point, And the process which asks for the relational expression of a control parameter 
and engine weighted solidity based on this measurement result, And the process which computes the 
optimum value with which it is satisfied of the requirements about the weighted solidity of said engine 
of the control parameter in said measure point from this relational expression for which it asked, And the 
adaptation approach of the engine control parameter characterized by consisting of each process of 
process ** of asking for the model type which defines the relation of an engine operational status and an 
engine corresponding adaptation value based on this computed optimum value. 

[Claim 7] In case the control parameter in each engine operational status is fitted so that the weighted 
solidity of this engine may fulfill requirements While measuring the weighted solidity of said engine 
beforehand for every operational status of this engine and asking for the relational expression of said 
each control parameter and weighted solidity of these engines It is the adaptation approach of the engine 
control parameter which computes the adaptation value of the control parameter with which it is 
satisfied of said requirements about the weighted solidity of said engine based on these relational 
expression. Measurement of **** for said every operational status about the weighted solidity of said 
engine, and **** of the relational expression of said each control parameter and weighted solidity of 
these engines, And the calculation of the adaptation value of a control parameter which satisfies said 
requirements about the weighted solidity of said engine based on these relational expression A 
representation point is beforehand defined about each following process and the service condition of the 
engine which asks for calculation of the a. aforementioned adaptation value, the process which measures 
the weighted solidity of said engine in this defined representation point, and b. — the process which asks 
for the relational expression of a control parameter and engine weighted solidity based on this 
measurement result — and c. ~ the process which computes the optimum value with which it is satisfied 
of the requirements about the weighted solidity of said engine of the control parameter in said 
representation point from this relational expression for which it asked — and d. — with the process which 
asks for the model type which defines the relation of an engine operational status and an engine 
corresponding adaptation value based on this computed optimum value Each next process until this 
adaptation value can be found about all the service conditions of the engine which asks for calculation of 
said adaptation value, e. The process which chooses at least one point other than the point previously 
measured about the service condition of the engine which asks for calculation of said adaptation value, 
and f - the process which presumes the adaptation value in said selected point from said model type for 
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which it asked — and g. - the process which performs measurement by the service condition concerned 
about the weighted solidity of said engine on the basis of the control parameter set as this presumed 
adaptation value and its near - and h. « the process which asks for the relational expression of the 
control parameter concerned and engine weighted solidity based on this measurement result - and i. - 
the process which computes the adaptation value with which it is satisfied of the requirements about the 
weighted solidity of said engine of the control parameter in said selected point from this relational 
expression for which it asked - and j. - pass the repeat of process ** which updates said model type for 
which it asked based on this computed adaptation value the adaptation approach of the engine control 
parameter characterized by being carried out. 

[Claim 8] The adaptation approach of the engine control parameter according to claim 5 to 7 updated by 
each ** while each ** is asked for said model type for every operating range divided into plurality. 
[Claim 9] The value near [ where said engines differ ] the boundary of a operating range is the 
adaptation approach of the engine control parameter according to claim 8 by which gradual change 
processing is carried out so that the adaptation value change in the operating range which they- 
corresponds may not change suddenly. 

[Claim 10] The adaptation approach of an engine control parameter according to claim 9 that the 
processing function for said gradual change processing is updated based on the adaptation value in the 
operating range concerned computed by then when said selected point hits near [ where these engines 
differ ] the boundary of a operating range. 

[Claim 1 1] The adaptation approach of the engine control parameter which computes the adaptation 
value corresponding to each engine operational status by dividing an engine operating range into two or 
more fields to which properties differ, and setting up the this dividsd model type which defined the 
relation between engine operational status and adaptation values of a corresponding engine control 
parameter for every field. \ 

[Claim 12] The value near the boundary of said divided operating i^nge among the adaptation values 
computed based on said model type is the adaptation approach of tJe engine control parameter 
according to claim 1 1 by which gradual change processing is carridlout so that the adaptation value 
change in the operating range which they-corresponds may not charge suddenly. 
[Claim 13] the control parameter in each engine operational status miking it suit so that the weighted 
solidity of this engine may fulfill requirements While asking for the hodel type which measured the 
weighted solidity of said engine beforehand for every operational stays of this engine, and defined the 
relation of said each control parameter and weighted solidity of these pgines It is the adaptation 
approach of the engine control parameter which computes the adaptation value of the control parameter 
with which it is satisfied of said requirements about the weighted solidty of said engine based on these 
model type. The adaptation approach of the engine control parameter \feiich divides this into two or 
more fields to which properties differ, and is characterized by the thingwhich these-divided, and for 
which said requirements are set as each ** for every operating range ab\ut the operating range of said 

engine. \ . . 

[Claim 14] The \alue near the boundary of said divided operating range unong said adaptation values is 
the adaptation ajproach of the engine control parameter according to clain 13 by which gradual change 
processing is cairied out so that the adaptation value change in the operalng range which they- 
corresponds map not change suddenly. ' 

[Claim 1 5] It isthe adaptation system of the engine control parameter toivhich the control parameter in 
each engine op/rational status is fitted so that the weighted solidity of ths engine may fulfill 
requirements. L means to measure the weighted solidity of said engine fir every operational status of 
this engine, A/neans to ask for the model type which defined the relatioiiof said each control parameter 
and weighted /olidity of these engines based on these measurement value, The means which carries out 
storage maintjnance of the ******** **** mo del type, and a means to, iiput the requirements about the 
weighted soliUty of said engine, A means to compute the adaptation valu of each of said control 
parameter wih which it is satisfied of these requirements based on said rodel type by which storage 
maintenance's carried out and said inputted requirements, A means to upervise that weighted solidity 
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in case said engine is controlled based on the adaptation value of this computed control parameter, and 
to hold that monitor result, The adaptation system of the engine control parameter which carries out data 
processing of the relation between the they -held monitor result and its corresponding control parameter 
suitably and is characterized by having a means to support said reexamination of requirements which 
should be inputted in the propriety assessment about said computed adaptation value, and a list. 
rClaim 161 It is the adaptation system of the engine control parameter to which the control parameter in 
each engine operational status is fitted so that the weighted solidity of this engine may fulfill 
requirements A means to measure the weighted solidity of said engine for every operational status of 
this engine The means which carries out storage maintenance of these measurement values, and a 
means to ask for the model type which defined the relation of said each control parameter and weighted 
solidity of these engines based on this measurement value by which storage maintenance was carried 
out A means to compute the adaptation value of each of said control parameter with which it is satisfied 
of these requirements based on a means to input the requirements, and said called-for model type and 
said inputted requirements, about the weighted solidity of said engine, A means to supervise that 
weighted solidity in case said engine is controlled based on the adaptation value of this computed 
control parameter, and to hold that monitor result, The adaptation system of the engine control 
parameter which carries out data processing of the relation between the they-held monitor result and its 
corresponding control parameter suitably Jsaid is characterized by having a means to support said 
reexamination of requirements which shoiM be'inputted in the propriety assessment about said 
computed adaptation value, and a list. ^ 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adaptation approach of an engine control parameter, 

and an adaptation system. 

[0002] 

[Description of the Prior Art] As everyone knows, on the occasion of control of for example, the engine 
for cars, complicated control is made in order to fill various demands, such as an exhaust air emission 
property, and an ignition quality, a fuel consumption property. That is, the adaptation value of various 
control parameters, such as optimal fuel oil consumption and optimal fuel injection timing, according to 
the operational status of the engine determined based on an engine rotational speed and an engine load is 
set up beforehand, and transit with which are satisfied of the constraint to the exhaust air emission which 
performs engine control made into these objects based on this set-up adaptation value etc. is enabled. 
[0003] Moreover, on an engine bench, this adaptation value repeats trial-and-error, and is usually 
calculated. That is, an engine output shaft and an engine dynamometer are connected with a revolution 
driving shaft, and the condition that an engine is carried in a car and operated by absorbing engine load 
torque as test torque in a dynamometer is made in false. And for every various operational status 
determined, for example based on an engine rotational speed, an engine load, etc., an engine control 
parameter is set as various values, and the optimal value of this parameter is acquired from the 
measurement value about the various weighted solidity of engines, such as a NOx discharge at that time, 
and fuel consumption, as an adaptation value. 

[0004] Thus, the huge time amount accompanying trial-and-error and it is needed for acquisition of the 
adaptation value of an engine control parameter. About acquisition of the adaptation value especially 
applied to the automatic control of engines accompanied by stratification combustion, such as a 
cylinder-injection-of-fuel type gasoline engine, since there are many the control parameters, such a 
problem is also serious. 

[0005] Then, the proposal which computes the model type of a low degree about engine output 
characteristics based on some measure points, and acquires the above-mentioned adaptation value is 
made so that JP,2000-248991,A may see conventionally. That is, the various weighted solidity of the 
above-mentioned engine to the value of some engine control parameters is measured for eveiy torque 
with each engine rotational speed, and the relation between a control parameter and these weighted 
solidity is expressed by the model formula of a low degree based on this. And the value of a control 
parameter in case these weighted solidity fills various demands of exhaust air emission etc. is acquired 
as an adaptation value using this model type of a low degree. The time amount which can reduce the 
number of the measure points concerning acquisition of an adaptation value, as a result acquisition of 
this adaptation value takes by carrying out like this can also be shortened now. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, although the measure points concerning 
acquisition of an adaptation value are reducible by using the model type of a low degree, the reliability 
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of the model type of a low degree is influenced greatly at the measure point of a control parameter. For 
this reason, in order to compute the high adaptation value of reliability, it is necessary to carry out a 
certain trial-and-error for acquiring a value suitable as a measure point of a parameter, and there is a 
possibility of increasing a measure point as a result. 

[0007] Furthermore, when there are many parameters as the above-mentioned adaptation value, or when 
various demands to engine weighted solidity must be covered, difficulty may follow on creating the 
model type of a low degree [above] itself. cc 
[0008] This invention is made in view of such the actual condition, and the object is in offering the 
adaptation approach of an engine control parameter and adaptation system which can acquire the high 
adaptation value of precision more, reducing the manday concerning adaptation also to buildup of the 
demand to the number and the various engine weighted solidity of an engine control parameter. 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness for attaining the 
above-mentioned object are indicated. Invention according to claim 1 is the adaptation approach of the 
engine control parameter to which the control parameter in each engine operational status is fitted so that 
the weighted solidity of this engine may fulfill requirements. While asking for the model type which 
measured the weighted solidity of said engine beforehand for every operational status of this engine, and 
defined the relation of said each control parameter and weighted solidity of these engines While 
computing the adaptation value of the control parameter with which it is satisfied of said requirements 
about the weighted solidity of said engine based on these model type and supervising said weighted 
solidity when carrying out engine control based on this computed adaptation value Let it be the 
summary to repeat calculation of the adaptation value of said control parameter based on said model 
type improving these requirements until the weighted solidity to supervise fulfills desired requirements. 
rOOlO] By the above-mentioned approach, the model type which measured engine weighted solidity 
beforehand for every operational status of this engine, and defined the relation of said each control 
parameter and weighted solidity of these engines, for example by the test bench etc. is called for. 
Furthermore, the adaptation value of the control parameter with which it is satisfied of said requirements 
about the weighted solidity of said engine based on these model type is computed. 
r001 1] In this way, as for the adaptation value of the computed control parameter, the validity is again 
examined by for example, real vehicle transit etc. Therefore, even if various demands to engine 
weighted solidity were imposed, it becomes computable [ the adaptation value with which these 
requirements are filled ] through assessment of actual weighted solidity in case an engine is operated 
based on the once computed adaptation value, moreover, the case where calculation of an adaptation 
value is repeated - be - since they are altogether performed based on a model type, measurement of 
**** about the weighted solidity for every engine operational status is not repeated In addition, on the 
occasion of calculation of an adaptation value for the second time, the above-mentioned model type may 
be memorized and the measurement value of**** about the above-mentioned weighted solidity may be 
memorized If there are these measurement values, it can ask for a model type easily. 
[0012] invention according to claim 2 the control parameter in each engine operational status to make it 
suit so that the weighted solidity of this engine may fulfill requirements While asking for the model type 
which measured the weighted solidity of said engine beforehand for every operational status of this 
engine and defined the relation of said each control parameter and weighted solidity of these engines It 
is the adaptation approach of the engine control parameter which computes the adaptation value of the 
control parameter with which it is satisfied of said requirements about the weighted solidity of said 
engine based on these model type. Measurement of**** for said every operational status about the 
weighted solidity of said engine A representation point is beforehand defined about each following 
process and the service condition of the engine which asks for calculation of the a. aforementioned 
adaptation value, the process which measures the weighted solidity of said engine in this defined 
representation point, and b. - the process which asks for the model type which defined the relation 
between a control parameter and engine weighted solidity based on this measurement result - and c. - 
the process which computes the optimum value with which it is satisfied of the requirements about the 
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weighted solidity of said engine of the control parameter in said representation point from this model 
type for which it asked - and d. - the process which asks for the prediction type which defines the 
relation of an engine operational status and an engine corresponding adaptation value based on this 
computed optimum value - and e. - the process which presumes the adaptation value over all the 
service conditions of the engine which asks for calculation of said adaptation value from this prediction 
type for which it asked - and f. — pass the process which measures each [ about the weighted solidity of 
said engine / said ] operational status of every on the basis of the control parameter set as the these- 
presumed adaptation value and its near — let it be the summary to be carried out. 
[0013] By the above-mentioned approach, in the process of above-mentioned (a) - (d), the prediction 
type which defines the relation between an engine operation condition and its corresponding adaptation 
value is computed, and the adaptation value over all the service conditions of the engine which asks for 
calculation of an adaptation value based on this prediction type is presumed. And engine weighted 
solidity is measured for every operational status on the basis of the control parameter set as this 
presumed adaptation value and its near. 

[0014] thus, the case where the number of measure points is reduced in order to measure engine 
weighted solidity according to the above-mentioned approach, after narrowing down the value of a 
control parameter near the field where an adaptation value exists beforehand - be — an adaptation value 
can be computed now with a sufficient precision. 

[0015] in invention according to claim 2, said representation point sets invention according to claim 3 to 
each ** for every operating range from which said engine differs — having — said prediction type — 
********„ let it be the summary to ask each ** for every operating range. 

[0016] By the above-mentioned approach, a prediction type is computed for each [ which was divided 
into plurality ] operating range of every, for this reason, the case where various engine properties change 
notably with engine operating range — be - this prediction type can be made now into what has a good 
precision, moreover, the case where the above-mentioned prediction type is made into the model type of 
a low degree by the thing from which a property differs notably and for which the prediction type of 
each ** is computed for every field — be ~ the relation between each engine operational status and the 
adaptation value of a control parameter can be exactly expressed now. 

[0017] The value near [ where, as for invention according to claim 4, said engine among the adaptation 
values presumed by said prediction type in invention according to claim 3 differs from each other ] the 
boundary of a operating range makes it the summary to carry out gradual change processing so that the 
adaptation value change in the operating range which they-corresponds may not change suddenly. 
[0018] By the above-mentioned approach, it can control now suitably that an adaptation value change 
changes suddenly by performing gradual change processing [ near / where engines differ / the boundary 
of a operating range ]. 

[0019] Invention according to claim 5 is asking for the model type which defined the relation between 
engine operational status and the adaptation value of an engine control parameter. It is the adaptation 
approach of the engine control parameter which computes the adaptation value corresponding to each 
engine operational status. After the process which sets up preparatorily the model type which defined the 
relation between engine operational status and the adaptation value of an engine control parameter, Each 
following process, the process which computes the adaptation value in at least one point other than said 
measure point from the a. aforementioned model type, and b. the process which performs 
measurement by the service condition concerned about the weighted solidity of said engine on the basis 
of the control parameter set as this computed adaptation value and its near » and c. — the process which 
asks for the relational expression of the control parameter concerned and engine weighted solidity based 
on this measurement result - and d. - the process which computes the adaptation value of the control 
parameter with which it is satisfied of the requirements about the engine weighted solidity in the 
operational status concerned from this relational expression for which it asked - and e. - the process 
which updates said model type based on this computed adaptation value - arbitration ********** __i et 
it be that summary to ask for the model type which defined the relation between engine operational 
status and the adaptation value of an engine control parameter by things. 
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[0020] By the above-mentioned approach, the adaptation value in at least one point is computed using 
the model type which defined the relation between engine operational status and the adaptation value of 
an engine control parameter. And the adaptation value computed by the process of the above (c) and (d) 
although the number of measure points is reduced in this new measurement by setting a control 
parameter as the computed adaptation value and its near, and measuring engine weighted solidity 
becomes what has a good precision. Furthermore, the precision of this model type itself can also be 
raised now by a model type being updated based on this computed adaptation value. 
[002 1 ] Therefore, according to the above-mentioned approach, the precision of the model type 
considered as a request can control now suitably being greatly influenced by the measurement result in 
the precision of the model type set up first preparatorily, and the point measured first. 
[0022] In addition, the process which asks for the model type which defined the relation between the 
engine operational status and the adaptation values of an engine control parameter in this invention 
according to claim 5 preparatorily Some measure points are set from the operational status of said 
engine so that according to invention according to claim 6. The process which measures the weighted 
solidity of said engine in this set measure point, and the process which asks for the relational expression 
of a control parameter and engine weighted solidity based on this measurement result, And the process 
which computes the optimum value with which it is satisfied of the requirements about the weighted 
solidity of said engine of the control parameter in said measure point from this relational expression for 
which it asked, And you may consider as the process which asks for the model type which defines the 
relation of an engine operational status and an engine corresponding adaptation value based on this 
computed optimum value. v 
[0023] moreover, in computing a control parameter eventually using the model type in this invention 
according to claim 6, for example, applying to an engine control map etc. In case the control parameter 
in each engine operational status so that according to invention according to claim 7 is fitted so that the 
weighted solidity of this engine may fulfill requirements While measuring the weighted solidity of said 
engine beforehand for every operational status of this engine and asking for the relational expression of 
said each control parameter and weighted solidity of these engines It is the adaptation approach of the 
engine control parameter which computes the adaptation value of the control parameter with which it is 
satisfied of said requirements about the weighted solidity of said engine based on these relational 
expression. Measurement of **** for said every operational status about the weighted solidity of said 
engine, and **** of the relational expression of said each control parameter and weighted solidity of 
these engines, And the calculation of the adaptation value of a control parameter which satisfies said 
requirements about the weighted solidity of said engine based on these relational expression A 
representation point is beforehand defined about each following process and the service condition of the 
engine which asks for calculation of the a. aforementioned adaptation value, the process which measures 
the weighted solidity of said engine in this defined representation point, and b. -- the process which asks 
for the relational expression of a control parameter and engine weighted solidity based on this 
measurement result - and c. - the process which computes the optimum value with which it is satisfied 
of the requirements about the weighted solidity of said engine of the control parameter in said 
representation point from this relational expression for which it asked - and d. -- with the process which 
asks for the model type which defines the relation of an engine operational status and an engine 
corresponding adaptation value based on this computed optimum value Each next process until this 
adaptation value can be found about all the service conditions of the engine which asks for calculation of 
said adaptation value, e. The process which chooses at least one point other than the point previously 
measured about the service condition of the engine which asks for calculation of said adaptation value, 
and f. - the process which presumes the adaptation value in said selected point from said model type for 
which it asked ~ and g. - the process which performs measurement by the service condition concerned 
about the weighted solidity of said engine on the basis of the control parameter set as this presumed 
adaptation value and its near - and h. - the process which asks for the relational expression of the 
control parameter concerned and engine weighted solidity based on this measurement result - and i. -- 
the process which computes the adaptation value with which it is satisfied of the requirements about the 
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weighted solidity of said engine of the control parameter in said selected point from this relational 
expression for which it asked and j. - pass the repeat of process ** which updates said model type for 
which it asked based on this computed adaptation value -- it may be made to be carried out. 
[0024] In invention according to claim 5 to 7, it makes it the summary to be updated by each ** while 
each ** is asked for invention according to claim 8 for every operating range by which said model type 
was divided into plurality. 

[0025] By the above-mentioned approach, a prediction type is set as according to for each [ which was 
divided into plurality ] operating range of every, respectively, for this reason, the case where various 
engine properties change notably with engine operating range be a prediction type can be made now 
into what has a good precision, moreover, the case where the above-mentioned prediction type is made 
into the model type of a low degree by the thing from which a property differs notably and for which the 
prediction type of each ** is computed for every field - be - the relation between each engine 
operational status and the adaptation value of said control parameter can be exactly expressed now. 
[0026] The value near [ where, as for invention according to claim 9, said engines differ in invention 
according to claim 8 ] the boundary of a operating range makes it the summary to carry out gradual 
change processing so that the adaptation value change in the operating range which they-corresponds 
may not change suddenly. 

[0027] By the above-mentioned approach, it can control now suitably that an adaptation value changes 
suddenly by performing gradual change processing [ near / where engines differ / the boundary of a 
operating range ]. In invention according to claim 9, invention according to claim 10 makes it that 
summary to update the processing function for said gradual change processing based on the adaptation 
value in the operating range concerned computed by then, when said selected point hits near [ where 
these engines differ ] the boundary of a operating range. 

[0028] By the above-mentioned approach, when the selected point hits near [ where these engines 
differ ] the boundary of a operating range, a gradual change function is updated based on the adaptation 
value in the operating range concerned computed by then, for this reason, the case where the information 
which sets up a precise gradual change function beforehand in the target engine cannot be acquired - be 
- this gradual change function can be made now into what has a good precision in an adaptation 
process. 

[0029] Invention according to claim 1 1 divides an engine operating range into two or more fields to 
which properties differ, is setting up the this divided model type which defined the relation between 
engine operational status and adaptation values of a corresponding engine control parameter for every 
field, and makes it the summary to compute the adaptation value corresponding to each engine 

operational status. . , . i , u 

[0030] By the above-mentioned approach, the model type which was divided into plurality and which 
sets the relation between each engine operational status and the adaptation value of said control 
parameter to according to for every operating range, respectively is set up. for this reason, the case 
where an engine property changes notably with engine operating range - be - the model type which 
defines the relation between each engine operational status and the adaptation value of said control 
parameter can be made now into what has a good precision, moreover, the case where the above- 
mentioned model type is made into the formula of a low degree by the thing from which a property 
differs notably and for which the prediction type of each ** is computed for every field ~ be - the 
relation between each engine operational status and the adaptation value of said control parameter can 
be exactly expressed now. 

[0031] The value near the boundary of said divided operating range makes it the summary to carry out 
gradual change processing so that the adaptation value change in the operating range which they- 
corresponds may not change suddenly among the adaptation values by which invention according to 
claim 12 is computed in invention according to claim 1 1 based on said model type. 
[0032] By the above-mentioned approach, it can control now suitably that an adaptation value changes 
suddenly by performing gradual change processing [ near / where engines differ / the boundary of a 
operating range ]. invention according to claim 13 the control parameter in each engine operational 
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status to make it suit so that the weighted solidity of this engine may fulfill requirements While asking 
for the model type which measured the weighted solidity of said engine beforehand for every 
operational status of this engine, and defined the relation of said each control parameter and weighted 
solidity of these engines It is the adaptation approach of the engine control parameter which computes 
the adaptation value of the control parameter with which it is satisfied of said requirements about the 
weighted solidity of said engine based on these model type. About the operating range of said engine, 
this is divided into two or more fields to which properties differ, and let the thing which these-divided 
and for which said requirements are set as each ** for every operating range be the summary. 
[0033] According to the above-mentioned approach, about an engine operating range, this can be 
divided into two or more fields to which properties differ, and an adaptation value can be promptly 
computed by the thing which these-divided and for which said requirements are set as each ** for every 
operating range. That is, if the same requirements are set up between the fields where properties differ, 
in order for the solution of an adaptation value not to exist and to overcome this situation in this case, 
new trial-and-error etc. are needed. For example, setting up requirements for every operational status 
also needs many trial-and-error for the setting out. On the other hand, according to the above-mentioned 
approach, the adaptation value which fills these requirements with the thing which divided, and for 
which said requirements are set as each ** for every operating range can be exactly computed now. 
[0034] Let it be the summary to carry out gradual change processing of the invention according to claim 
14 in invention according to claim 13, so that the adaptation value change in the operating range to 
which the value near the boundary of said divided operating range among said adaptation values they- 
corresponds may not change suddenly. 

[0035] According to the above-mentioned approach, it can control now suitably that an adaptation value 
changes suddenly by performing gradual change processing [ near / where engines differ / the boundary 
of a operating range ]. Invention according to claim 15 is the adaptation system of the engine control 
parameter to which the control parameter in each engine operational status is fitted so that the weighted 
solidity of this engine may fulfill requirements. A means to measure the weighted solidity of said engine 
for every operational status of this engine, A means to ask for the model type which defined the relation 
of said each control parameter and weighted solidity of these engines based on these measurement 
values, The means which carries out storage maintenance of the ******** **** model type, and a 
means'to input the requirements about the weighted solidity of said engine, A means to compute the 
adaptation value of each of said control parameter with which it is satisfied of these requirements based 
on said model type by which storage maintenance was carried out and said inputted requirements, A 
means to supervise that weighted solidity in case said engine is controlled based on the adaptation value 
of this computed control parameter, and to hold that monitor result, Let it be the summary to have a 
means to carry out data processing of the relation between the they-held monitor result and its 
corresponding control parameter suitably, and to support said reexamination of requirements which 
should be inputted in the propriety assessment about said computed adaptation value, and a list. 
[0036] In case said engine is controlled by the above-mentioned configuration based on the adaptation 
value of the computed control parameter, the weighted solidity can be supervised, and the weighted 
solidity of the operational status and the engine at the time of the engine for example, by a real vehicle 
driving test etc. and the value of a control parameter can be acquired by using a means to hold the 
monitor result. Moreover, based on various elements, requirements can be again looked over easily with 
a means to carry out data processing of the relation between the they-held monitor result and its 
corresponding control parameter suitably, and to support said reexamination of requirements which 
should be inputted in the propriety assessment about said computed adaptation value, and a list. 
[0037] In this way, when requirements are improved, the adaptation value of each of said control 
parameter with which are satisfied of these requirements based on the above-mentioned model type only 
by inputting new requirements is computed. Therefore, in order to acquire the adaptation value with 
which these requirements are filled on the occasion of reexamination of requirements, it is not necessary 
to perform new measurement, and adaptation manday can be reduced. 

[0038] Therefore, according to the above-mentioned configuration, although the adaptation manday is 
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reduced, the adaptation value with which various requirements are filled can be acquired. In addition, it 
is good also as a configuration which carries out storage maintenance of the measurement value used in 
order to compute this model type so that according to invention according to claim 16 instead of 
considering as the configuration which carries out storage maintenance of the model type so that 
according to this invention according to claim 15. 
[0039] 

[Embodiment of the Invention] (1st operation gestalt) It explains, referring to a drawing about the 1st 
operation gestalt which applied the adaptation approach of an engine control parameter and adaptation 
system concerning this invention to calculation of the adaptation value hereafter to the control map at 
the time of the stratification combustion in a cylinder-injection-of-fuel type gasoline engine. In addition, 
rotational speed and a load define engine operational status, and, as for this control map, either [ at 
least ] these rotational speed (ne) or a load (kl) sets up the adaptation value of a control parameter to a 
mutually different service condition of 120 points, respectively. 

[0040] Drawing 1 is the block diagram showing the whole adaptation system configuration of the engine 
control parameter concerning this operation gestalt. As shown in this drawing 1 , the cylinder-injection- 
of-fuel mold gasoline engine 10 used as the object controlled by the control parameter equips with the 
injector 14 the combustion chamber 13 as for which partition formation is carried out by a cylinder 1 1 
and the piston 12 above this combustion chamber 13 that direct injection of a fuel should be made 
possible. Furthermore, the engine 10 is equipped with the ignition plug 15 for lighting the gaseous 
mixture in a combustion chamber 13. 

[0041] Air is inhaled from the inhalation-of-air path 16 in the above-mentioned combustion chamber 13, 
and while this becomes gaseous mixture with the above-mentioned fuel by which injection is carried 
out, the combustion gas by the above-mentioned ignition of this gaseous mixture has structure 
discharged to a flueway 17 from this combustion chamber 13 as exhaust air. Each timing of blowdown 
of inhalation of the air from this inhalation-of-air path 16 and the exhaust air to a flueway 17 is set up by 
the valve-opening timing of an intake valve 1 8 and the exhaust air bulb 19, respectively. And in the case 
of the engine 10 illustrated here, adjustable setting out of the valve-opening timing (the amount of 
overlap with the valve-opening period of the exhaust air bulb 19) of this intake valve 18 is carried out by 
the adjustable valve timing device (it is called Following VVT) 20. 

[0042] On the other hand, metering of the air content incorporated in the combustion chamber 13 of an 
engine 10 is carried out by the electronics control throttle 21 prepared in the middle of the inhalation-of- 
air path 16. Moreover, a part of exhaust air discharged to the flueway 17 is returned to the inhalation-of- 
air path 16 through the EGR path 22. And metering of this displacement returned is carried out by the 
amount of valve opening of EGR valve 23. run*™™ 
[0043] Control of such an engine 10 is performed by the electronic control (henceforth bCU) 3U. 
Moreover, the information from the various sensors which measure the operational status of rotational- 
speed sensor 25 grade and an engine prepared in about 24 output shaft of a coolant temperature sensor 
26 or an engine 10 is inputted into this ECU30 as measurement information. 
[0044] The adaptation system of this operation gestalt which, on the other hand, computes each 
adaptation value of the control map which sets the various control parameters of the above-mentioned 
engine 10 as a suitable value is equipped with the automatic-meter-reading equipment 33 which sends a 
command to the DYNAMO control panel 32 that the dynamometer 3 1 connected with the output shaft 
24 of an engine 10, and the DYNAMO control panel 32 and dynamometer 31 which operate a 
dynamometer 31 should be controlled on predetermined conditions. 

[0045] Here, a dynamometer 3 1 is absorbing the torque which the output shaft 24 of an engine 1 0 
generates, and is for making it the loaded condition which carried the engine 10 in the car in false, and 
performing various trials. And the torque which a dynamometer 3 1 absorbs is controlled by the 
DYNAMO control panel 32 being operated according to the command from automatic-meter-reading 
equipment 33. 

[0046] Moreover, this adaptation system is equipped with the panel checker 34 who mediates an 
exchange of the data between ECU30 and automatic-meter-reading equipment 33. And with automatic- 
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meter-reading equipment 33, the above-mentioned measurement information on the engine 10 held in 
ECU 30 is acquired through this panel checker 34. On the other hand, with this automatic-meter-reading 
equipment 33, the data equivalent to the amount of treading in of an accelerator pedal etc. are supplied 
to ECU30 through the panel checker 34 based on the condition of the engine 10 by which a monitor is 
carried out using this measurement information. 

[0047] That is, when an engine 10 is actually carried in a car, based on the measurement information 
inputted into ECU30, the operational status is controlled from the various above-mentioned sensors etc. 
On the other hand, when making the condition of having been carried in the car in false using the 
dynamometer 31, data, such as the amount of treading in of the accelerator pedal reflecting an operator's 
volition, are not supplied to ECU30. So, with automatic-meter-reading equipment 33, this engine 10 is 
controlled by supplying the data equivalent to the amount of treading in of such an accelerator pedal etc. 
to ECU30 through the above-mentioned panel checker 34 to desired operational status. 
[0048] On the other hand, in ECU30, it has control maps which can control the engine 10 concerned 
roughly, such as a control map of the engine of a model similar to this engine 10, as control information 
of an engine 10. Therefore, at the time of the driving test of the engine 10 by this adaptation system, 
control of the engine 10 by ECU30 is performed through this control map based on the data inputted 
from the measurement information and the automatic-meter-reading equipment 33 from the various 
above-mentioned sensors which detect the condition of this engine 10. 

[0049] The command which controls the engine 10 and dynamometer 3 1 by such automatic-meter- 
reading equipment 33 is greatly set up based on the condition file in automatic-meter-reading equipment 
33 That control parameter is written in each operational status (rotational speed and torque) of every 
[ which asks for measurement fundamentally in this condition file / of an engine 10 ]. And fixed control 
of the engine 1 0 is carried out for every operational status of this, and the output of the engine 10 at that 
time is measured by the measuring instrument 35. In addition, the monograph affair set up in this 
condition file is set up by the conditioning tool 53. 

[0050] In order to control the operational status of an engine 10 to each operational status set as this 
condition file, with automatic-meter-reading equipment 33, the data which are equivalent to the amount 
of treading in'of an accelerator pedal through the panel checker 34 at ECU30 are supplied. And control 
of an engine 10 of the operational status set up through this condition file sets a manual flag to memory 
or a register in ECU30 etc. through the panel checker 34 with automatic-meter-reading equipment 33. 
This manual flag is a flag which forbids control of the engine 10 on the above-mentioned control map. If 
an engine 10 will be in the operational status set up through the above-mentioned condition file, while 
setting this flag, with automatic-meter-reading equipment 33, fixed control of the control parameter of 
an engine 10 will be carried out at the value set up in this condition file. 

[0051] In this way, under the engine operation condition set as the above-mentioned condition file, 
where fixed control of the control parameter is carried out with a predetermined control value, various 
weighted solidity of an engine 10, such as the amount of burn-out fuels, NOx concentration under 
exhaust air, and the amount of fluctuation of an output torque, is measured by the measuring instrument 

[0052] In detail, this instrumentation 35 is equipped with the torque fluctuation meter which carries out 
computation of the value of the torque meter installed between the fuel consumption meter which 
measures the fuel quantity supplied to an engine 10, the analyzer which analyzes the NOx concentration 
in the gas constituents discharged from the flueway 17 of an engine 10 and an engine 10, and the 
dynamometer 31, and this torque meter. And about the amount of burn-out fuels, computation of the 
measurement value by the fuel consumption meter is carried out within automatic-meter-reading 
equipment 33. Moreover, the concentration computed with the analyzer is used as a measurement value, 
and computation of the NOx concentration is carried out by automatic-meter-reading equipment 33. 
Furthermore, the amount of fluctuation of an output torque is measured as a value of a torque fluctuation 
meter, and computation is carried out with automatic-meter-reading equipment 33. The data by which 
computation was carried out within these automatic-meter-reading equipment 33 turn into measurement 
data. 
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[0053] This adaptation system is equipped with the server 40 that this measurement data should be held 
for every above-mentioned monograph affair file. Moreover, this adaptation system is equipped with the 
analysis tool 50 which analyzes the measurement data held at this server 40 with the information on a 
monograph affair file, the indicator 51 which displays the analysis result by this analysis tool 50, and the 
database 52 which carries out storage maintenance of a part of this analysis result. Furthermore, the 
above-mentioned adaptation system is equipped with the control unit 60 that these analysis tools 50 and 
conditioning tool 53 grade should be operated. 

[0054] Here, the calculation mode of the adaptation value of the engine control parameter according to 
the setting-out mode and the above-mentioned analysis tool 50 about the operational status of the engine 
10 set as the above-mentioned condition file is explained. 

[0055] As mentioned above, with this operation gestalt, the adaptation value of the engine control 
parameter in these each point is computed in the stratification combustion zone of an engine 10 to the 
service condition of 120 points which becomes settled by rotational speed and the load. 
[0056] And fundamentally, calculation of this adaptation value of 120 points measures the various 
weighted solidity which set up some values of a control parameter and the engine 10 mentioned above 
for - each operational status of every. 

- ask for the model type of a low degree which defined the relation between each control parameter and 
the various weighted solidity of an engine 10 for every operational status based on such a measurement 
result. 

- Compute the adaptation value of the control parameter in each operational status from this model type 
for which it asked based on the requirements beforehand set up to the various weighted solidity of the 
above-mentioned engine 10 for every operational status. 

It is performed by the said procedure. 

[0057] The above-mentioned model type [ in / here / this operation gestalt ] makes the various above- 
mentioned weighted solidity of an engine 10 which carries out measurement the amount BSFC of burn- 
out fuels, nitrogen oxide emissions NOx, and the amount TF of torque fluctuation, and a bottom type 
defines the above-mentioned control parameter, using the opening (the amount of EGR(s)) w of the 
opening x of the electronics control throttle 21, ignition timing y, fuel injection timing z, and EGR valve 
23, and the valve-opening stage (the amount of valves overlap, or VVT tooth-lead- angle value) of an 
intake valve 1 8 as v. 

- The amount of burn-out fuels 

B SFC=a 1 0+a 1 1 xx+a 1 2xy+a 1 3xz+a 1 4xw+a 1 5xv+a 1 6xyxy+a 1 7xwxy+a 1 8x vxy+a 1 9xwxv+ (a 1 ) 

- Nitrogen oxide emissions 

NOx=a20+a2 1 xx+a22xy+a23xz+a24xw+a25xv+a26xyxy+a27xwxw+a28xvxv+a29xvxx+ (a2) 

- The amount of torque fluctuation 

TF=a30+a31xx+a32xy+a33xz+a34xw+a35xv+a36xyxy+a37xzxz+a38xvxy+a39xvxx+ (a3) 

Each secondary model type expressed with above-mentioned (al) - (a3) is a polynomial obtained by 
removing the term considered that there is little effect by general knowledge about each of each control 
parameter from the term to the 2nd order, and the term which shows two interaction of the arbitration of 
this control parameter. 

[0058] And in order to ask for a these (al) - (a3) model type for every above-mentioned operational 
status, weighted solidity which sets up some values of a control parameter for every **** operational 
status, and is made into the above-mentioned object of an engine 10 is measured. In case the constant 
(alO, a20, a30) of the above-mentioned model type and the multiplier (al 1, al2, -a21, a22, -a31, a32, - 
-) of the above-mentioned model type are computed by this measurement being related, in order to 
acquire the precision highest in the minimum measure point, each measure point is set up with a design 
of experiment. 

[0059] Specifically, each control parameter is set as three points of the value of Centrepoint and its 
upper and lower sides for every operational status. And measurement of 29 points is performed using a 
rectangular table which sets the value of "0" and its upper and lower sides to "+1" and and 
illustrates Centrepoint to drawing 2 . Setting out for optimizing the information acquired from this 
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measurement is made this rectangular table reducing the number of measure points to each model type 
including a interaction term in the mode shown in above-mentioned (al) - (a3). In addition, in drawing 
2 , although medium (the 12th point) and the last (the 29th point) measure Centrepoint 3 times at the 
beginning (the 1st point) of measurement, this is consideration for removing the effect of the trial 
variation at the time of the Centrepoint measurement. 

[0060] Moreover, corresponding to in the above-mentioned rectangular table, and "-1", swing 
width of face is beforehand set up for every control parameter. If it follows, for example, Centrepoint of 
ignition timing y is made into the point that the tooth lead angle of "the 30 degrees" was carried out from 
the top dead center of the above-mentioned piston 12 and swing width of face is made into "4 times", the 
value of the control parameter used for measurement will become "30 degrees", "34 degrees", and "26 
degrees" corresponding to "0" of the above-mentioned rectangular table, "+1", and "-1", respectively. 
[0061] By the way, if setting up a measure point near the suiting point puts in another way in order to 
raise the reliability on the occasion of calculation of the above (al) - (a3) a formula, it is desirable to set 
Centrepoint as the value near an adaptation value beforehand. This is explained to drawing! by the 
curve shown typically. 

[0062] That is, when it has the strong complicated property of nonhneanty like the curve a true property 
is indicated to be to drawing 3 as a continuous line, the field which can approximate the curve shown as 
this continuous line by the model formula of a low degree with a sufficient precision is restricted 
naturally. 

[0063] Here, the case where extremal value is computed from the secondary model type which makes an 
optimum value curved extremal value T shown as a continuous line, and is algebraically obtained using 
the measurement value of three points is taken for an example, and the application limitation of the 
model type of a low degree is explained further. 

[0064] If three points of the field near the adaptation value expressed with a triangular plot are measured 
as shown in this drawing 3 , the curve shown with a broken line will be obtained. And the curved 
extremal value shown with this broken line is mostly in agreement with the curved extremal value T 
shown as a continuous line. On the other hand, if three points of a wide area are measured rather than the 
above-mentioned field near the adaptation value expressed with the plot of a white round head, the 
secondary model type shown in this drawing 3 with an alternate long and short dash line will be 
obtained. And extremal-value T computed from the curve of this alternate long and short dash line will 
become the thing [ optimum value / (extremal value T) / above-mentioned ] greatly shifted. 
[0065] Thus, in order to acquire an accurate adaptation value using the model type of a low degree, it is 
desirable to measure in the field near the adaptation value beforehand. And when a measure point cannot 
be beforehand narrowed down near the adaptation value, it will be necessary to measure by increasing a 
measure point and to carry out performing the above-mentioned narrowing down based on this 
measurement result etc. 

[0066] Then, he is trying to presume the adaptation value of these 120 points with this operation gestalt 
by asking for the prediction type which defined the relation between a control parameter and an 
adaptation value for some representation points based on the measurement result of ejection and this 
representation point from each service condition which consists of 120 points which ask for calculation 
of an adaptation value. And a control parameter is set to this estimate and the value of that near, and it 
measures in each point of said 120 points. It enables it for this operation gestalt to raise the reliability by 
asking for the above (al) of - (a3) in above-mentioned each point, and a model type using the 
measurement value obtained in this way. In addition, what is necessary is to predict based on the 
adaptation value of a similar engine, or to narrow down beforehand about this representation point, 
using many measure points, and just to set up Centrepoint. 

[0067] Furthermore, with this operation gestalt, the prediction type which defined the relation between a 
control parameter and an adaptation value is set as each ** every three operating range shown in 
drawing 4 . This is because there is concern it becomes impossible to presume an adaptation value with 
a sufficient precision, when the field which performs stratification combustion has a property which is 
different in each field actually shown in this drawing 4 , respectively, summarizes these three fields and 
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creates the above-mentioned prediction type. 

[0068] For example, inside [ it is a stratification combustion zone ] tends to produce a flame failure in 
the field (field near the idle) of low load low rotational speed. For this reason, in this field, when desired 
value, such as NOx, is severely set up in the part which a flame failure cannot generate easily, the 
solution with which they are filled may be lost. Therefore, in this field, the device of securing the part 
which eases these requirements and a flame failure cannot produce easily may be needed. Moreover, it is 
desirable to make into an adaptation value the control parameter from which torque fluctuation tends to 
pose a problem in the field near the idle and the racing start field which rotational speed is almost equal 
and is a field where a load is big, and torque fluctuation becomes the minimum. On the other hand, in 
the common field which are fields other than the above-mentioned field near the idle, and a racing start 
field among stratification combustion zones, the set of a solution which fills fuel consumption and the 
desired value of NOx and torque fluctuation fully exists in many cases. Therefore, in this field, it can be 
set as requirements with which the conditions of NOx eased in the field near the idle etc. are 
compensated. 

[0069] With this operation gestalt, different requirements for every operating range ot the above- 
mentioned common field, the field near the idle, and a racing start field are set up from such the actual 
condition, in addition, these - each - ** this operation gestalt defines the prediction type for every 
above-mentioned field which fulfills requirements by the following formulas. 
[0070] Field >x=bl lnear < idle 

xne+b 1 2xkl+bl 3xnexkl+bl 4z=b2 1 xne+b22xkl+b23xnexkl+b24xklxkl+b25v=b31xne+b32xkl+b33xnexl 
e +b42xkl+b43xnexkl+b44xklxkl+b45 y=b51xne+b52xkl+b53xnexkl+b54xklxkl+b55 <racing start 
field> x=cl Ixne+cl2xkl+cl3xnexkl+cl4 z=c21xne+c22x kl+c23xnexkl+c24xnexne+c25xklxkl+c26 
v =c31xne+c32xkl+c33xnexkl+c34xklxkl+c35 w =c41xne+c42xkl+c43xnexkl+c44xklxkl+c45 
y=c51xne+c 52xkl+c53xnexkl+c54xklxkl+c55 <common field> 
x=d 1 1 xne+d 1 2xkl+d 1 3xnexkl+d 1 4xnexne+d 1 5xklxkl+d 1 6 
z=d2 1 xne+d22xkl+d23xnexkl+d24xnexne+d25x 
klxkl+b25v=d3 1 xne+d32xkl+d33xnexkl+d34xnexne+d35xklxkl^^ 

ne+d45xklxkl+b45 y=d51xne+d52xkl+d53xnexkl+d54xnexne+d55xklxkl+b55 and the representation 
point describing above are set as 13 points illustrated to drawing ^ . Thereby, on the occasion of 
calculation of each prediction type in the three above-mentioned fields, the adaptation value of five 
points each included to these fields can be used. Incidentally, calculation of each above-mentioned 
prediction type using this adaptation value of five points is performed as follows, for example. 
[0071] First, the standard deviation std (ne) of five representation points (ne, kl), std (kl) and average 
ave (ne), and ave (kl) are computed, and a bottom type defines the rotational speed NE and Load KL in 
these representation point. 
NE= {ne-ave(ne) } /std(ne) 
KL={kl-ave(kl)}/std(kl) 

And the electronic throttle opening x of a common field is 

x=dl lxNE+dl2xKL+dl3xNExKL+dl4xNExNE+dl5xKLxKL+ave (x) by making the average of an 
adaptation value into ave (x) and ave(y) --. 

= It can approximate as dl lxNE+dl2xKL+dl3xNExKL+dl4xNExNE+dl5xKLxKL+dl6 etc. 
[0072] In addition, about the measure point near the boundary of two or more fields, the value which 
performed processing from which estimate does not differ greatly on both sides of the boundary between 
fields is used instead of using directly the estimate obtained based on the prediction type of each 
[ these ] field. Modeling by fuzzy reasoning is performed and, specifically, the membership function 
which can tie near the boundary of each field smoothly beforehand is defined. And the multiplication of 
the value of the membership function corresponding to the estimate obtained based on each above- 
mentioned prediction type is carried out. Thereby, the value between the estimate obtained from each 
prediction type can be set up now as above-mentioned Centrepoint. 

[0073] An example of this membership function is shown in drawing 5 . The membership function 
shown in this drawing 5 is a thing when seting a load constant among the membership functions defined 
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in the field near the idle, and the common field. 

[0074] As shown in this drawing 5 , the membership function fl of the field near the idle takes a value 
"1 w hen an engine speed separates from a boundary with a common field enough and is in an idle field 
as for close. Therefore, at this time, the value acquired from the prediction type in the above-mentioned 
field near the idle is used as estimate as it is. 

[0075] On the other hand, the value of the membership functions fl and f2 on the field which is "alpha", 
and corresponding to each [ these ] field takes "beta" and "gamma" which are a value smaller than "1" 
with the larger engine speed which it is near the boundary between the field near the idle, and a common 
field than "0." Therefore, the sum of what carried out the multiplication of the "beta" to the value 
acquired from the prediction type of an idle field in this case when an engine speed is "alpha", and the 
thing which carried out the multiplication of "gamma" to the value acquired from the prediction type of 
a common field when an engine speed is "alpha" will be used as estimate. 

[0076] Next, the adaptation procedure of the engine control parameter concerning this operation gestalt 
is explained' The procedure of determining the adaptation value of an engine control parameter as 
drawing 6 is shown. . 
[0077] In step 1000 shown in this drawing 6 , as mentioned above, the vanous weighted solidity of the 
engine in each map point which consists of 120 points is measured. The measurement procedure of each 
of this map point is shown in the flow chart of drawing 7 . 

[0078] That is, on the occasion of this measurement, the various weighted solidity of the engine in each 
representation'point which consists of the 13 above-mentioned points is first measured in step 100. This 
is performed by the following procedures. 

(b) In the conditioning tool 53 shown in previous drawing 1 , a condition file is set up for every 
representation point. 

(b) The value used as Centrepoint of the control parameter in each representation point is inputted from 
the exterior through a control unit 60. 

(c) In the conditioning tool 53, the value by which the input was earned out [ above-mentioned ] is made 
into Centrepoint for every representation point describing above, and the value of the control parameter 
used for measurement based on the rectangular table of a design of experiment is set up. The value of 
this set-up control parameter is written down in the above-mentioned condition file. 

(d) If a condition file is set up about all the representation points that consist of 13 points, this condition 
file will be transmitted to automatic-meter-reading equipment 33. 

(e) Reset said manual flag set in ECU30 with automatic-meter-reading equipment 33. The rotational 
speed of an engine 10 is controlled by a predetermined command being sent to a dynamometer 3 1 and 
ECU30 in this condition in agreement with the rotational speed set as the specific condition file. Next, it 
is controlled so that the load of an engine 10 becomes what was set as this condition file. 

(**) And based on the measurement data supplied from ECU30 through the panel checker 34, if a 
purport judgment is made, the operational status of an engine 10 fixes each control parameter of an 
engine 10 to one of 29 kinds which were in agreement with setting out by the condition file and which 
were set as the condition file with automatic-meter-reading equipment 33, while setting said manual flag 
to ECU30 through the panel checker 34. 

(g) The various weighted solidity of an engine 10 is measured in this condition. And after the 
measurement over a predetermined period is ended, fixed control is carried out and measurement is 
again carried out to other values with which the control parameter was set as the above-mentioned 
condition file. . 

(h) In this way, termination of the measurement of the 29 above-mentioned points set as one condition 
file carries out automatic registration of this measurement data to a server 40. And while the next 
condition file is chosen, the manual flag in ECU30 is reset and the operational status of an engine 10 is 
controlled to the operational status set as the newly chosen condition file. 

[0079] After measurement of the representation point which consists of 13 points with such a series of 
procedures is completed, it shifts to step 200 of drawing 7 . At this step 200, the above (al) of - (a3) and 
a model type are computed for every representation point by the analysis tool 50 shown in previous 
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drawing 1 . That is, with an analysis tool 50, the condition file which corresponds measurement data 
from a server 40 is first incorporated from automatic-meter-reading equipment 33, respectively. And the 
above-mentioned model type is computed based on the various measurement conditions and 
measurement data of a control parameter at the time of the measurement entered in the condition file, 
such as a class. 

[0080] And if a model type is computed for every representation point, it will shift to step 300. At this 
step 300, the optimum value with which requirements are filled for every representation point of this 
from the'model type for every representation point is computed by the analysis tool 50. These 
requirements are beforehand inputted into the analysis tool 50 from the exterior through the control unit 
60. 

[0081] As for these requirements, it is desirable to set up an upper limit to the discharge and the amount 
of torque fluctuation of NOx, and to set it as the conditions from which the amount of burn-out fuels 
becomes min within the limits of this so that it may illustrate to drawing 8 about the representation point 
belonging to for example, the above-mentioned common field ( drawing 4 ). The field where the 
discharge of NOx incidentally consists of each model type by which calculation was carried out [ above- 
mentioned ] below a upper limit, and the amount of torque fluctuation becomes between the upper limits 
which can be permitted at the min time turns into an adaptation field surrounded with the slash in this 
drawing 8 . Therefore, the value from which the amount BSFC of burn-out fuels serves as min in this 
adaptation field is computed as an optimum value here. In addition, in a racing start field ( drawing 4 ), 
it is desirable to compute an optimum value, for example from on the graph of the amount BSFC of 
burn-out fuels at the time of torque fluctuation min from the reason mentioned above. 
[0082] In this way, if the optimum value in each representation point is computed, for every 
representation point, a measurement value, an optimum value, and the model type further used for 
calculation of an optimum value will be graph-ized, and will be displayed by the drop 51 shown in 
previous drawing 1 . Thereby, robustness can be checked. That is, the optimum value computed by 
numerical analysis with the above-mentioned analysis tool 50 may be a value lacking in robustness. 
Therefore, robustness is checked by graph-izing the optimum value, the measurement value, and the 
above-mentioned model type which were computed, and displaying them. 

[0083] In this way, if the optimum value computed for every representation point is judged to fulfill 
robustness, in step 400 ( drawing 7 ), the above-mentioned prediction type will be computed with an 
analysis tool 50 based on these optimum values for every field of the field near the idle, a racing start 
field, and a common field. 

[0084] Calculation of the above-mentioned prediction type presumes the adaptation value of all the map 
points that consist of 120 points in an analysis tool 50 in step 500. the value which carried out gradual 
change processing of the said-computed value based on the membership function etc., without using 
directly the value computed from each above-mentioned prediction type near the boundary of the three 
above-mentioned fields on the occasion of this presumption as mentioned above - business - **** . 
[0085] If an adaptation value is presumed at each map point which consists of 120 points in the above- 
mentioned mode, in step 600, the same measurement as the above-mentioned step 100 which makes 
these Centrepoint will be performed. That is, in the conditioning tool 53, after a condition file is set up 
for every map point, each presumed adaptation value is written in a monograph affair file as 
Centrepoint. And based on this condition file, measurement of 29 points each to which above-mentioned 
Centrepoint and its vertical value were set as a value of a control parameter is performed with 
automatic-meter-reading equipment 33. Automatic registration of this measurement result is carried out 
to a server 40, respectively. 

[0086] Thus, after measurement of the map point which consists of a total of 120 points in a series of 
procedures shown in drawing 7 is ended, it shifts to processing of step 2000 shown in previous drawin g 
6 . At this step 2000, the model type shown in above-mentioned (al) - (a3) for every map point is 
computed like step 200 shown in previous drawing JZ . 

[0087] And in step 3000, the adaptation value in each point is computed from the model type computed 
for each [ these ] map point of every like step 300 shown in previous drawing 7 . Next, a measurement 
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value the computed adaptation value, and the model type used for this calculation are graph-ized for 
every' map point also here, and the check of robustness is performed by being displayed by the indicator 
51 shown in previous drawin g 1 . In addition, storage maintenance of each [ these ] model type is earned 
out at the database 52 shown in previous drawingj. . 

[00881 The validity of these adaptation value is estimated by controlling the engine carried in the car by 
step 4000 using the control map on which the adaptation value of these 120 points was set up. This real 
vehicle assessment is greatly performed for the following reasons for two. 

r00891 The adaptation performed on the test bench which connected with the dynamometer 3 1 the 
engine 10 first shown [ 1st ] in previous drawing 1 is the reason the same property may not be shown in 
a real vehicle transit environment. That is, since it has the resonance point peculiar to that structure, the 
torque fluctuation of the engine in a specific field of a real car may be fixed with the resonance point of 
a proper on this car, for example. In this case, even if torque fluctuation is settled below in a 
predetermined value in a test bench, when an engine is actually carried in a car and it performs a driving 
test there is a possibility that this torque fluctuation may exceed a predetermined value. In such a case, 
the adaptation value of an engine control parameter is corrected by real vehicle assessment. 
r00901 Moreover as the 2nd reason, each above-mentioned adaptation value is computed as optimal 
control value in the steady predetermined operational status of an engine 10, and the point that it is not a 
thine reflecting the control of an engine performed during actual transit is mentioned, for this reason -- 
for example, it may be desirable to tune finely the adaptation value calculated on the test bench by the 
demand of minimizing the fuel consumption in predetermined transit conditions 

r00911 That is in the engine which used the catalyst of a NOx occlusion reduction type for the flueway, 
for example while carrying out occlusion of the NOx under exhaust air into this catalyst, if the amount 
of occlusion reaches the specified quantity, it will be discharging unburned gas to a flueway, and control 
which returns NOx will be performed. Timing which discharges the unburned gas in such control is 
usually performed by carrying out presumed calculation of the amount of occlusion of NOx based on the 
control map by which calculation was carried out [ above-mentioned ]. That is, by adaptation by the 
above-mentioned test bench, since the data of the engine weighted solidity corresponding to the 
adaptation value of a control map exist, the amount of NOx occlusion can be presumed based on this. 
r00921 However under the predetermined transit condition used for the real dnving test, when fuel 
consumption is further reducible by changing the timing which discharges the above-mentioned 
unburned gas, it is desirable to reduce the fuel consumption in these transit conditions by correcting 
delicately the'above-mentioned adaptation value computed on the test bench 

100931 The real vehicle assessment performed from such a reason specifically introduces the control 
map on which the adaptation value for which ECU connected to the mounted engine was first asked 
from measurement by the above-mentioned test bench was set up. Furthermore, m order to grasp the 
relation between an engine control mode and the various weighted solidity of the engine at that time the 
panel checker 34 who showed previous drawin g 1 is connected to this ECU. In this way, the value of the 
control parameter of an engine in the meantime and the value from various engine sensors are 
incorporated in the real time by the panel checker 34, performing the real dnving test of a car 
Furthermore the sensor of dedication is carried for real vehicle assessment, such as forming the sensor 
which detects NOx in the downstream of the catalyst of the above-mentioned NOx occlusion reduction 
type, for example among engine flueways, and the measurement data from the sensor of this dedication 
are also incorporated by the panel checker 34 in the real time. 

r00941 And the measurement data incorporated by the panel checker 34 are picked out from these ECUs 
or the sensor of dedication after a real driving test. Since engine operational status, and the value and the 
various engine weighted solidity of various control parameters at the time are included in this 
measurement data, based on this, it is evaluated whether it is what has a suitable adaptation value in the 

above-mentioned control map. «„„i„ t u„ 

100951 Thus by performing real vehicle assessment, if it is judged that it is desirable to tune finely the 
adaptation value calculated from measurement by the test bench (step 5000 of drawing 6 ), the 
requirements of each map point will be improved in step 6000. Thereby, when the difference arose in 
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the time of the various outputs of the engine on a test bench, and real vehicle transit, or when correction 
of an adaptation value is desired from various control at the time of real transit, the requirements over 
the various weighted solidity of the engine in each map point are reset up. 

[0096] Here, the reexamination performed when a NOx discharge exceeds a predetermined value about 
reexamination of this adaptation value based on the detection result of the sensor which detects Above 
NOx is further explained as an example. In addition, that a NOx discharge may exceed a predetermined 
value originates in either of two reasons mentioned above here. That is, even if it fulfills requirements 
on a test bench, it may originate in the 1st reason of stopping filling at the time of a real driving test. 
Moreover, it may originate in the 2nd reason for originating in unsteady operation control — a problem 
is in the value of the control parameter in points other than each suiting point. 

[0097] The relation between each operational status of the engine which becomes settled by the engine 
speed and the load, and the value of each control parameter at that time and the value of the amount of 
NOx is included in the measurement data accompanying the above-mentioned real driving test. Then, it 
is computed by setting up a threshold to the amount of the said NOx by the engine speed when 
exceeding this threshold and the load, and the operation tool with the still more proper value of a control 
parameter. 

[0098] In this way, it is not necessarily either of the engine-speed [ which was computed ] and load, and 
map points on which the value of a control parameter consists of the 120 above-mentioned points 
further. In actual engine control, this is because the control which interpolates the value of an adaptation 
value is made, when engine operational status corresponds to the value between each map point. Then, 
while computing the these-computed engine speed and a load, and the adaptation value concerned with 
the engine control to which the amount of NOx exceeds a threshold based on the value of a control 
parameter further, the contribution of each [ these ] adaptation value is taken into consideration. And the 
requirements over the adaptation value concerned are reset based on consideration of these 
contributions. 

[0099] And if resetting of these requirements is performed, based on return and these requirements, an 
adaptation value will be again computed by step 3000. About this, while the newly set-up requirements 
are inputted into an analysis tool 50 from the control unit 60 shown in previous drawing 1 , the model 
type corresponding to the point which had modification in requirements among each map point 
describing above from the database 52 is inputted. And with an analysis tool 50, a new adaptation value 
is computed using the inputted model type. 

[0100] In this way, calculation of a new adaptation value performs real vehicle assessment again (step 
4000 and step 5000). Processing of such steps 3000-6000 is repeatedly performed until the adaptation 
value computed satisfies real vehicle assessment. And if it is judged that real vehicle assessment is 
satisfied, it will be determined as an adaptation value with the final adaptation value at that time (step 
7000), and a series of processings concerning adaptation of the engine control parameter concerning this 
operation gestalt will be ended. 

[0101] According to this operation gestalt explained above, the following effectiveness comes to be 
acquired. 

(1) While computing an adaptation value from the model type computed for every map point based on 
the measurement value on a test bench, an adaptation value is computable again only by not performing 
re-measurement but resetting up requirements, when it is necessary to correct the computed adaptation 
value because it was made to carry out storage maintenance of this model type at a database 52. 
[0102] (2) It considered as the configuration which measures the relation between an engine speed and a 
load, and the value of various control parameters and various engine weighted solidity in the real time at 
the time of real vehicle transit. Thereby, assessment of an adaptation value and reexamination of 
requirements become easy. 

[0103] (3) Before measuring various weighted solidity of the engine 10 in all map points, this weighted 
solidity about 13 representation points is measured, and the adaptation value in all map points was 
presumed based on the measurement result. And the value of a control parameter is set as this presumed 
adaptation value and its near, and the various weighted solidity of an engine 10 was measured. For this 
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reason, the relation between a control parameter and engine weighted solidity can be approximated now 
with a precision sufficient by the model formula of a low degree. 

[0104] (4) three fields, the field near the idle where properties differ a stratification combustion zone, 
respectively, a racing start field, and a common field, -- dividing -- each [ these ] field of every an 
engine property -- receiving -- each -- ** - requirements were set up. the case where engine properties 
differ remarkably by this in the operating range of the engine which asks for calculation of an adaptation 
value -- be -- an adaptation value can be exactly calculated now. Moreover, the prediction type which 
sets the relation between operational status and the adaptation value of each control parameter to that of 
an engine property was set up for each [ these ] operating range of every, the case where this expresses 
the above-mentioned prediction type by the polynomial of a low degree -- be -- a simply accurate 
formula can be obtained. 

[0105] (5) A membership function is defined and the adaptation value [ / near the boundary ol three 
fields, the field near the idle, a racing start field, and a common field, ] was connected smoothly. 
Therefore, the abrupt change of this adaptation value in accordance with the shift between fields is 
avoidable'by using this membership function also about the adaptation value presumed [ near these 

boundaries ]. . . , 

[01061 (6) When the adaptation value in all the map points that consist of a representation point which 
consists of 13 points, and 120 points was computed, we decided to display the model type used for 
calculation of a measurement value, an adaptation value, and an adaptation value with a drop 51 for each 
point the case where the point which is scarce and is not suitable as an adaptation value is computed by 
robustness with an analysis tool 50 by this - be this can be eliminated with checking robustness, 
mi 071 (2nd operation gestalt) The 2nd operation gestalt of the adaptation approach of the engine control 
parameter concerning this invention is hereafter explained focusing on a point of difference with the 
operation gestalt of the above 1st. . 
[0108] In the operation gestalt of the above 1st, adaptation manday was reduced by lessening the 
number of the representation points which measure by narrowing down the value of a control parameter 
to the field near the adaptation value beforehand as much as possible. However, if the number of 
representation points is reduced, the precision of the prediction type computed for every above- 
mentioned field will come to be greatly dependent on each point of a representation point. 
[0109] On the other hand, with this operation gestalt, if three prediction types are computed for every 
above-mentioned field based on measurement of a representation point, the adaptation value in one point 
chosen at random will be presumed using the prediction type of the corresponding field out of all the 
map points that consist of 120 points. Next, the value of a control parameter is set as this presumed 
adaptation value and its near, and various engine weighted solidity is measured. And the prediction type 
defined in the field which corresponds based on this measurement result is computed again. And it is 
chosen at random [ the arbitration which was not used for measurement till then ] one point, and an 
adaptation value is presumed based on the prediction type computed again. Thus, whenever 
measurement of one point is newly made, a prediction type is updated based on the measurement result. 
[0110] The prediction type defined in the field corresponding to a measure point whenever measurement 
new in the above-mentioned mode is performed can be updated, and the dependency to the 
representation point chosen first can be exactly eased by presuming the adaptation value m the point 
which measures after this using this updated prediction type. In addition, about calculation of this 
prediction type, the technique of the arbitration which can control the effect of the value from which it 
separated statistically, such as the least square method, can be used. 

[01 1 1] Furthermore, with this operation gestalt, whenever the measurement in the map point near 
[ between each field ] the boundary is made in the membership function formed so that the adaptation 
value presumed from the prediction type computed for every field may not change rapidly [ near the 
boundary between these fields ], the measurement result is used, and it updates. Thereby, an adaptation 
value can be presumed with a still more sufficient precision irrespective of an engine class. In addition, 
the field where the value of the membership function defined beforehand becomes below "1" is defined 
as a field near [ between each field ] the boundary. 
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[0112] Moreover, the boundaries of each field of the field near the idle mentioned above, a racing start 
field, and a common field usually differ for every engine class. And the boundary of each of this field 
may be unable to be set as the value optimal before measurement. In this case, said membership function 
can also be defined only as a vague value. 

[0113] On the other hand, with this operation gestalt, a membership function is updated using the data 
near [ of the data measured by then with this newly added measurement data whenever the new map 
point of being located near the boundary of these fields was measured ] the boundary, thus, the case 
where the suitable value changes with engine classes -- be - while predicting a membership function 
beforehand and setting it up, an adaptation value can be further presumed with a sufficient precision by 
using the membership function updated each time with the measurement data newly obtained using this 
function. 

[01 14] In addition, when measurement is newly made [ near the boundary J, suppose that renewal oi the 
prediction type in this case is not performed in this operation gestalt for the sake of the convenience 
which updates a membership function. 

[01 15] Here, the measurement procedure of all the map points in this operation gestalt is explained, 
referring to drawing 9 . Drawing 9 is a flow chart which shows a part of all map point measurement 
procedures in this operation gestalt. 

[01 16] That is, in step 400 of drawing 7 shown previously, if the prediction type according to the above- 
mentioned field is computed based on the optimum value of each representation point which consists of 
13 points in the conditioning tool 53 shown, for example in previous drawingj, , it will be chosen at 
random ['the arbitration which is not measured ] one point (step 700). In addition, the above-mentioned 
condition file is prepared to this selected point. 

[0117] On the other hand, in the above-mentioned analysis tool 50, the presumed adaptation value in the 
said-chosen point is computed using the prediction type and membership function of a field with which 
the point by which selection was made [ above-mentioned ] belongs (step 710). 
[0118] And if a presumed adaptation value is computed in this way, in the above-mentioned 
conditioning tool 53, this presumed adaptation value will be written in a corresponding condition file as 
Centrepoint. Furthermore, based on the rectangular table shown in previous drawing 2 , the value of the 
control parameter used for measurement is also written in this condition file. In this way, the condition 
file in which the value of a control parameter was written is transmitted to the above-mentioned 
automatic-meter-reading equipment 33. With automatic-meter-reading equipment 33, measurement 
according to a condition file is performed, and as mentioned above, automatic registration of the 
measurement data is carried out to the above-mentioned server 40 (step 720). 

[01 19] In this way, if measurement data are newly obtained, in the above-mentioned analysis tool 50, 
the condition file which corresponds measurement data from a server 40 will be read from automatic- 
meter-reading equipment 33, and it will ask for any one model type of above-mentioned (al) - (a3) 
based on these (step 730). 

[0120] Moreover, in the analysis tool 50 which asked for the model type, an adaptation value is 
computed from the requirements beforehand inputted from the outside through the control unit 60, and 
this model type (step 740). . 

[0121] And if this newly acquired adaptation value is judged to be the thing of the map point near the 
boundary of the three above-mentioned fields (step 760), in the above-mentioned analysis tool 50, a 
membership function will be updated based on the adaptation value computed by then (step 770). If the 
adaptation value newly acquired on the other hand is judged not to be the thing of the map point near the 
boundary of the three above-mentioned fields (step 760), the above-mentioned prediction type will be 
updated in an analysis tool 50 (step 780). 

[0122] This processing of a series of is performed until measurement of all map points is completed 
(step 750). And when measurement of all map points is ended by this the processing of a series of in the 
case of this operation gestalt, both calculation of the model type corresponding to each [ these ] map 
point and calculation of the adaptation value of the control parameter by this model type are completed. 
For this reason, the same assessment as the 1st operation gestalt or reexamination of the requirements 
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based on that assessment is repeated through the processing after step 4000 of previous drawing^ after 
that. 

[0123] according to this operation gestalt explained above, above-mentioned [ of the 1st previous 
operation gestalt ] (1) - (6) is effective -- it is - the effectiveness according to it - in addition, the 
following effectiveness comes to be acquired further. 

[0124] (7) The adaptation value based on a prediction type can be presumed now with a much more 
sufficient precision by having updated the above-mentioned prediction type based on this measurement 
result, whenever it newly measured one map point belonging to fields other than near the boundary. 
[0125] (8) The adaptation value based on a membership function can be presumed now with a much 
more sufficient precision by having updated the above-mentioned membership function based on this 
measurement result, whenever it newly measured the map point near the boundary of the trichotomized 
field. Moreover, it can also grasp from the membership function eventually obtained by measurement 
about the property of the engine which is applicable. For this reason, when a similar engine is newly 
developed, a suitable membership function can be set up as initial condition at the time of that 
adaptation. 

[0126] In addition, the operation gestalt of the above 2nd can be changed as follows, and can also be 

carried out. . 
- In the above-mentioned step 730, when a measure point is judged that a model type is uncomputable 
few, it can return to processing of step 700 and it is more desirable rather. However, such processing is 
also avoidable by using the measurement result by processing to step 400 shown in previous d rawing 7 . 
[0127] - When an adaptation value can presume exactly by updating a prediction type whenever a map 
point is measured, this can also be omitted about the processing which updates a membership function 
whenever the map point near [ between fields ] the boundary is measured. 

[0128] - When the reliability of the prediction type itself can be secured, whenever the map point near 
[ between fields ] the boundary is measured again, it may be made to perform only processing which 
updates a membership function. 

[0129] - Although the point of presuming an adaptation value using a prediction type was considered as 
the configuration chosen at random out of 120 points with the above-mentioned operation gestalt, a 
certain intentional sequencing is carried out beforehand, and it may be made to presume an adaptation 

value based on it. . 
[0130] - Although [ the above-mentioned operation gestalt ] presumption of an adaptation value and 
measurement based on it are performed for every point using a prediction type, you may carry out 
carrying out every two or more points etc. In addition, in common with each above-mentioned operation 
gestalt, there are the following as an element which can be changed. 

[0131]'- When carrying out storage maintenance of the measurement result obtained at step 1000 at 
proper memory and looking over requirements again in step 6000 instead of memorizing a model type in 
the above-mentioned database 52 as processing of step 3000 shown in previous drawing _6 , you may 
make it compute an adaptation value again using this measurement result of having carried out storage 

[0132] "*The proper operation tool which computes the map point which exceeded the threshold from 
the measurement data accompanying real vehicle transit of step 4000 is not restricted to what establishes 
a means to support reexamination of the requirements of step 6000, either, but you may make it form the 
operation tool which changes requirements automatically from these measurement data. This should just 
reset the requirements imposed on the map point relevant to the measurement data, when for example, 
these measurement data exceed the threshold set up beforehand. 

[0133] - It may replace with a real driving test and you may carry out performing the driving test which 
performs engine control using the control map computed at step 3000 of previous drawing 6 on the test 
bench etc. again. 

[0134] - When a computer can perform simulation of complicated operation control further, the 
simulation on a computer may be performed instead of processing of step 4000 shown in previous 
drawing 6 . Also by this, the amount of NOx by which occlusion is carried out to the above-mentioned 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



7/27/2004 



Page 19 of 20 



NOx occlusion reduction catalyst can be computed, for example, the blowdown timing of unbumed gas 
can be grasped under a predetermined transit condition, and reexamination of the adaptation value for 
lessening more the amount of bum-out fuels under these transit conditions etc. can be performed in the 
mode according to each above-mentioned operation gestalt. 

[0135] - On the boundary of each field where the stratification combustion zone was trichotomized, 
when suitable estimate can be obtained by using the prediction type belonging to a specific field, it is not 
necessary to necessarily define the above-mentioned membership function. 

[0136] - How to take the representation point describing above, its number, etc. are arbitrary. Moreover, 
it is not restricted to what also illustrated the calculation mode of the prediction type in step 400 shown 
in previous drawing 7 with the above-mentioned operation gestalt. 

[0137] - In step 300 (however, before the reexamination in step 6000) shown in previous drawing 6 , 
and step 300 shown in drawing 7 , although the adaptation value was computed based on the 
requirements by which division was carried out [ above-mentioned ] and which were set up for every 
field, it is good also considering requirements as adjustable for each point. 

[0138] - The model type or prediction type which were illustrated with each above-mentioned operation 
gestalt are not restricted to this. For example, by using a high order model type, it may change easing the 
narrowing-down conditions of a measurement field etc. suitably, and you may carry it out. 
[0139] - It is carrying out storage maintenance at least of one side of the model type computed based on 
the measure point of 120 points and this measure point when a series of procedure shown in previous 
drawing 7 was not necessarily followed at about the processing which computes an adaptation value 
again with reexamination of the requirements by a real vehicle driving test etc., but **'s was also 
measured by the technique of arbitration, and the manday at the time of computing an adaptation value 
again can be reduced. 

[0140] - If one prediction type fully reliable [ with an engine property or the degree of the prediction 
type to be used ] based on the measurement result of a representation point can be computed in case 
measurement of 120 points is performed The above-mentioned prediction type is not set as each ** for 
every field trichotomized not necessarily, but precision can be raised although ** also reduces the count 
in each point of 120 points by measuring various engine weighted solidity in the presumed adaptation 
value based on this prediction type, and the value of the near. 

[0141] - Also when the requirements over an engine property are identically set up from the reason ol an 
engine property approximating under the service condition containing the all points of 120 points again, 
the one above-mentioned prediction type may be able to be set up. Also in this case, precision can be 
raised although the count in each point of 120 points is reduced by measuring various engme weighted 
solidity in the presumed adaptation value based on this prediction type, and the value of that near. 
[0142] - When requirements are given, in case an adaptation value is computed promptly, independently 
of narrowing-down processing of the measurement field by the prediction type, setting out of the 
requirements of every above-mentioned field is effective. That is, as mentioned above, when engine 
properties differ for every field, if the same requirements are imposed, there will be a possibility that the 
solution with which these conditions are filled may not exist, and adaptation will take time amount. On 
the other hand, calculation of an adaptation value can be quickened by the thing into which it was 
divided and for which requirements are set up for every field. 

[0143] - each --**-- the division voice of the engine operating range which sets up engine requirements 

- what is necessary is not to be restricted to what was shown in previous drawing 4 like therefore, but 
just to set up the number to divide suitably according to an engine property 

[0144] - after computing the adaptation value with which the requirements set as each ** for every 
operating range of the engine further divided in this case fill, processing according to this processing 
which performed reexamination processing of the requirements of step 4000 to the step 6000 shown in 
previous drawing 6 , or illustrated in each above-mentioned modification performs -- if it grazes - final 

- every map point - each - ** - the optimal adaptation value with which requirements fill can obtain. 
[0145] - Instead of using the control map which consists of 120 points, the adaptation approach of the 
engine control parameter of this invention and the adaptation system are effective also to that to which 
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control of ECU is performed using the model type which defined the relation between operational status 
and a control parameter. Namely, if a model type is set up in a stratification combustion zone in this case 
every three fields, the above-mentioned idle field and a racing start field, and a common field, in the 
model type of a low degree, the adaptation value of a control parameter can be expressed with a 

sufficient precision. , . n ■ , _ . i 

[0146] Furthermore, in case this model type is computed, after asking for a model type preparatorily 
from measurement of a representation point etc., Compute the adaptation value presumed in the point of 
arbitration using a (b) model type, (b) Set a control parameter as this computed adaptation value and its 
near and measure various engine weighted solidity. (Ha) The precision of this model type can also be 
raised by repeating the process of (b) of updating a model type using the (d)-computed adaptation value 

- (d) which creates the above (al) of - (a3), and a formula based on this measurement result, and 
computes the adaptation value in the point describing above after this. In addition, a preliminary model 
type may be carried out using the model type used in the similar engine instead of obtaining by 
representation point measurement etc. 

[0147] - In addition to this, the measurement mode of various engine weighted solidity etc. is arbitrary. 
That is it can change suitably and can also carry [ that it is not necessary to be the configuration that 
various data are incorporated by the panel checker from ECU30 shown in previous drawing 1 for 
example, and the measurement result from the sensor of dedication is supplied to direct automatic- 
meter-reading equipment 33, etc. and ] out. 

mi 48] - An adaptation parameter is not restricted to what was illustrated in each above-mentioned 
operation gestalt. Parameters, such as fuel pressure of the fuel otherwise injected by the combustion 
chamber 13 of an engine 10, can be introduced suitably. . 
[0149] - It is not restricted to NOx which also illustrated the various weighted solidity of the engine with 
which requirements are imposed with each above-mentioned operation gestalt again, the amount of 
torque fluctuation, and the amount of burn-out fuels. 

- With each above-mentioned operation gestalt, although the adaptation approach of this invention and 
the adaptation system were applied to adaptation of the control parameter of the stratification 
combustion zone in a cylinder-injection-of-fuel type gasoline engine, it is applicable also like adaptation 
of other engine control parameters. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram showing the whole configuration about the operation gestalt of the 
adaptation system of the engine control parameter concerning this invention. 

[Drawing 21 Drawing showing the setting-out mode of the control parameter used in the system of this 
operation gestalt at the time of measurement of various engine weighted solidity. 
[Drawing 31 Drawing showing the example which approximates a complicated function by the model 
formula of a low degree. ....... , 

[Drawing 41 Drawing which illustrates the service-condition representation point in the division mode 
and these division field of a stratification combustion operating range in a cylinder-injection-of-fuel type 

gasoline engine. . 

[Drawing 51 Drawing showing an example of the membership function for carrying out fuzzy reasoning 

of the adaptation value near [ between the above-mentioned fields ] the boundary. 

[Drawing 61 The flow chart which shows the adaptation procedure of the control parameter about the 

operation gestalt of the adaptation approach of the engine control parameter concerning this invention. 

[Drawing 71 The flow chart which shows the measurement procedure of the various weighted solidity of 

the engine in the adaptation approach of the 1st operation gestalt of the adaptation approach of the 

engine control parameter concerning this invention. 

[Dra wing 81 The graph which shows an example of the calculation mode of the adaptation value in the 
adaptation approach of this operation gestalt. 

[Drawing 91 The flow chart which shows the measurement procedure of the various weighted solidity ot 
the engine in the 2nd operation gestalt of the adaptation approach of the engine control parameter 
concerning this invention. 

[Description of Notations] „ ljr _ . . 

10 [ -- Combustion chamber, ] -- An engine, 1 1 -- A cylinder, 12 - A piston, 13 14 [ - Flueway, ] - An 
injector, 15 - An ignition plug, 16 - An inhalation-of-air path, 17 18 - An intake valve, 19 -- An 
exhaustair bulb, 20 ~ Adjustable valve timing device, 21 - An electronics control throttle, 22 ~ An 
EGR path, 23 — EGR valve, 24 [ - Electronic control, ] ~ An output shaft, 25 ~ A rotational-speed 
sensor 26— A coolant temperature sensor, 30 31 [ - A panel checker, 35 / ~ An instrumentation, 40 / ~ 
A server, 50 / - An analysis tool, 51 / ~ An indicator, 52 / - A database, 53 / ~ A conditioning tool, 
60 / - Control unit. ] - A dynamometer, 32 - A DYNAMO control panel, 33 - Automatic-meter- 
reading equipment, 34 



[Translation done.] 
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{z^v>xcr>mttWfcW&&<^fr<ofrW)K &«o£x 

a. MlffiS^fflO^iaisrmM-rSX^^VcT)^^ 
vT^ftJbSi* ^tf> > - co^ibi-zitm^X'cOm 

iex>i/>^*g(it^n-ii-r^xs. sx<b. -r^i+is 
tt7j\s&fr^miiK$k&x-<o®m>*7 *—9<rm%tt- 

y >■ ycoW&Wz-oUX ^ ?1f S ft3Sd 5r 

»{£|-f &XS, SVd. ClcOffiiJLTtfijIffiKa^VvC 
x> y'yoietft -e^JS-f- 2>m-£rmtcDffl&*:%. 

t>mzm-&m<nmz zmM-r * x >-^>-^a^%#(c 
tt-r&s-^MSrSsrrsxs. &t/f . cn^it^ix 
^M-^fia^ zco&mz&g. £ i\fc$mj*7* - 9<r>^ 
t(cMiex>->->^#ttffitc-poTcos5ie#ateM* 



[0013] XfE^STIs.. ±IE ( a ) ~ ( d ) <7DXS 
fcfct >T . xyy ; yas«t *OMj£.-ri> ii^-ffii:^ 

* - ^ com. £ . wis.^-fs^^t-r mg&Lmizm o ^ 
[0015] fss<^3ie$g^Bj(i, mim2tmco?t 

®',zii }T , sylEtt^.^'sliiEx y>' z>m$z& 

[0016] ±E*STii. asttc^sq$ft^«-ste« 

mmz£ ^Xx.yisycD&mft&WmMt,zm%Z>i%-£rX' 

oiztc%>> tti. &&i)m^zm*hmm\z&%\\<7)'r 
mttmh^i. J; o iz-tz z t x\ ±mi-m^:t:WA<7) 
^frj&t LtztHr£x$>i\. ^yitycn&m&imtm 
wm- - fcom&m. t <vm& z mmizmmi-z c 1 1< 

X'%&£ot,z%&. 

[0017] IS^4f3S2c7)^{i, m-%.T%3%m<7M 

mzts i ->t s mz^ffly&z £-?xm£zn& m^m^> f> 

fuKx > iSynmtc&MmRt&n^r&i&comii , 
ZtxhW^h mkm&X'<r>&&mcn^l\&1gg.-t h z 
t<DZc^£?lzm£?mZ1x&Ztz: : t<7m'itt-t&. 
[ 0 6 1 S ] XE^rftT'ti. t^«M$rM-Tw t X\ x 
>- ^'^fOS^ h mtffl£<ViMm5:&izi5 \, ^T 31-^1^ 

■itifim^t h z t zti mzfvM-? & z t *<t-^ &<koiz 
[0019] lfi]<JS5iEiJi^^{i. ^y~sy<?>Mmt 

fig U>y >S0ffilv < 5 ^ - ^ b cDmnmiZZfc 

A/^f/«rfftl r >T\ x > ^'viO-g-jilS-ttHKc 

^s-r E a-^s s-^a-r s x >• >$rjs?.' *~?<r>& 

ttrnx-h -?t. xy iSycr)m$zW& bJiy iSyfflm; < 
9 OS-^il b CO fflcomfe a: ^>*: * -rV^ r ^{i 

mzm.i£tbjLm<7>&^ Kcv&jLm. a. sirie^T-'^ 

A^^ieH-S!l^J'h^ : S:< b 1-P<0^.tcfc(t^^ 
(ir^ffi-T'SXS, SVb. zcomuzixtzm-smRL* 
^coinm\>zW^ixtzmm^y^-9cr>^b iz m lex >- 
^>'C7)!(tttfa(COV-.T^^I^SIc^frT-c7)t1-iSI*-^ ^ X 

Rite. zcDgt®mmizm~3^xmmfflw;-<7*- 
d. zco&frKm&&frb£wm&fomz&rt&jiyis 
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(rmsmzn&'t RVe . ZcrMth LtzM&B. 
jg-fZ b Txy ->*> -*>»Ett!B b x yiS'sMW <y*- 

[0020] ±IB2n£T«:. xyyy«IK«s|.tx> 
y vVm> t?* — ? b iOfficofflfe Sr fctbfz t 

/loSrffl^T. &tc<bi> 1 ~o<7)&l,z)6tf hmSfetfM 

Kit. ^<0«rJt!5rW«IC*J^T«, ff-M*Ogc*rffl 
iSL-poL±I2 ( c ) Rlf ( d ) CDXgtci-oTgiiJS 

Sftfc aB-g-ffiC^v vC-t-f A -^111*^5 Z. b X\ 
ZVtt ■rVi--^'t t> vjvjmsi 5r t> fa_h e ttT v 1 < CI C7> : 
S X o iz%& . 

[0021] l^-jt^ ±!e^&{=j;ix(f. mmt-t 

[ 0 0 2 2 ] 2Nfc. d^l*£«5fe^f&9Hc;Bft&x 

yisynmztfmbzcyzSyfflw <?)iS£-ffi t 
fg^Jl 6 gfflc?ttmz X h X 3 iz , Migx y ^V<03Mk 

cDffrKxyy'yc^itteffii-ftiS-r&xg. .&i/::<?;>ftl! 
JSSIJea^ if sij^' ^-^u y>'y confer b <r> 

coMtH I tz&MiS. (cg-?^T x y y* xnmm&M. b %<r> 
S. i: LttJ:^. 

[ o o 2 3 ] tfz. zcomsmeiiMcrMmzmfh^ 
T/i-i&zm^xmmwzfflWJ^^-f&Miii t . mx. 
{fx y y ycoftita-? v rfciiffit £ , if 
7|£^<7^BSici;l> J; 3C xy > r >'i0#a&4£figlcfc 
i t •& S3 M' < 7 >" — ^ ar Nix. y y* >• ffi^ r S^K«fra: 

5 .X - ? i: ^il x > y ycD#ffiI b (Dffi&j&ilPiib & 

titc. -s-ix <o Hcfi*tc«^v friex >- y*ytf>#i4 
s-^ffi t siai-r x y itvmw ftmtt&x- 



•frcco i ->T ft** Sr ^ . - (Dfc&bfz itm&X'V) hu 
lexy^'yco^lifiarfi-ji-rSXS. Sl/b. C^ltSI 

RI^S:*A*XS. Wc. iW*rt3tn^*»4>m 
Ettft&'TOMfP' <7 ^ - ^ ^miiex yiSyewmmiz 

i/d. c: coma L^S^MCS-^i- iti>'yy«ii« 

a^SXSi:. H«ilE^^-ffioS9i*Bra^Sxyy'y<0^ 
T ^aic^^tCOV Ih]^M* j *^ * ft X'<7><!K<V$rJL 

S. e. HuISS^OSajfffiJrM-r^xy^ycDS^ 

$ titi m&mRts* ay&mzWiM $ fL^n ip ^ - ^ 

<0 1> >: K mKx >- ^'y^lf ttffcov IKSK^ 
T-<7)ita!l^fi5XS. Sl^h. £0>if»i£*l=*-3vvT 
S I^J ^ < 5 ^ - ^ x y V v <r> ffl t <n fflma. £ * 

jSX-cofflfflJ cObuISx y yco^ttffitco t ">"C 

^P^^Sr^f SiS-^lSr«ai-ri.Xg. Rlf j . 

v\ 

[0024] SWifl(8Sett<Of6fHtt. IS*a5~7<7)V> 
[0025] ±!Efr£-CJ4. «8Rt=4MWSiife*i»E« 

x y >? y c^^mmz x o t x y =j>^m , mt^m^ 
i,zmzc&i$>'£tX'hti. ^m&zmmn^^vit't&z 
ttfx'£zxotz%&. ttc. &&tfmgizm%&ffl& 
mz^-m^m^nta-r^ x -j iz-?& r t t\ ±te^ 

anettjs t Htrts^jw^ f 5 j< - * cos-^fi t <o $r msi 

r A r> 1 Afe^LvS a =n*k/n MODI 1 SJ: T A--r75 l~* "Xft 

BfltCibH^T . HUlExyi/>'<7)^-l.3teTSJ|§O^I B rifi^ 

ofiKi. ztibu^T&mszmt&x'com'&mn^k&M. 
$t~t&z>co^x o izwmmnti&z. b zzcowst 

b-fZ>. 

[0027] ±ittmx'i5.. i^sJfitutt-, x 
> y<r>wa h M^m^m^mza ^ msmwa. 

%Zirh d t Sr^M(c«lf(J-r 6 d i: ^> J: dtc^srS. 

ft i o leaosHHJi . w^ii 9 iefE<^)^ B J(ci3 v > 

X . luiESiR$ix?t:.^* ? «I<75xy> y^A^&jnEffiA 
cDtMFr&mzfcfz h b # . -5-ixft -r-(c»a$ fx/c S^JI 
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[0028] iie^T'ti. ^S*lrtrjft* t £©x>*i> 

iz%m ? ttfz ^MM&mmx'nm&mizm-n mm®. 
[0029] 1 1 ie®<o^ajti, x>-^*>-cosie 

z:&M't&ZbX\ x>-^*>-«0#3iK^S^WJEi~^3l 

r A r. Q O 1 LS3-frih-r--(i -*SS^r;~AVSJ|-i: -fo 

ixh. ^>-<0SIIE«ttfc: iotxyy> 

IS «k nufE^J^ <5 -X — * £ <?)M& £ 5I#> S^f 

A-5t£*if.KtfD.S^i>0£-$-£ Z b hXo iztch. 

•TS «t a Krf £ -I i: T\ ±fe^x/lo££«#^5Si: L*: 

^^a^it eom&zMv&z&m-f&z tu<x't< txo 
[0031] issrjb 1 2ieeosiB^(i i it^iMi 1 less 

it. ^ti^m^i-hmmm®x'^m^rmcr>^tam^ 

[0032] juasatctt. «®«rac:irri 1 1% x 

si-t $, z t znmizmffli-z z t #*-e# & j: 5 ic^* . 
is^bi sie«^)^t±, x vityn&wmmxz&tf 

fz-f £ 0 ■£ S (c . Itrt 2x >■ i'xnn'&M *r Iflx 

v >•• v 05*3K&R«*I ffjg! I T su f 2#$Jt8!; s t 7 ^ 
b ^ix^y iS>cr>W&.& b nffl&ifcfrfz -t ~t>i 

^ftstitc, zti h ^ T/i-&;izm& v >t miex 

<nmtt&X'h~>x. luiex yxy^lisi^covit 
.1 ft & #t£co«& S^fi^US^^SiJ l . c: f-L^^fi L 

[0033] ±ittmz£iri£. ^iSyvm&temz 



t T- . il-^<i^*ffi 2: iBiStc^T 3 C t ifiX *4. ^ 
t . a-^ffl[«o»*ftSaE L3r if 9. - > - 

{ajifi'. ^W^Sfrar^ttS - ^ t 

fSSBWStcJWJ"^* - i: &X'Z hXr> iztch , 

[0034] w*jfl 1 4 tm<?)?&m. mtm 1 3 ata 
«w»k«^t. Btneia^ffl^^**, miTrmziitzm 

hZbZZom'gbfh. 

rnnsci uga-trifci.- n->i-f ife^aTO > 

X\ ^yiSynm%&M&ffi&<7)*f£ft&&fc&^xm-£ 

Mwa&tt z b &imtzfmT& z t &xz hx^iz 

iztstfhUW ^x-fz: 3i yi/yco%f&&fi^&0k 

^m^TX^izm-^^h^y^ymm^y^--^^ 
m-£y?-7-j±x-$>ix . Buiexxvy«o#ttffi2rin|x>- 
isyco&&fcimmzmm-rz>^®.b . -eii^ffas^c 

nmsmzm-i*. >t uriex >- ity zmw-r h mz*co& 
amzmiL. *com.m£$kz&n-t&^mb . 

Zimi-Z^&b. ZffiihZb*:*<7)mWbi~Z>. 
[0036] _hiet8^.T'{i. »JtJS^«I^N*9^-^ 

i:T% Mxif^m^K^^^i .^xi^'ycoac*©. 
i: . ^iOx^i/y^ttMSV^^'^^-^fT) 

[0037] Z? LX * WS&fW'JLmZixtzt § ^ 
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[0 0 38] Itztf-tX. ±Hmmzj:iHz. *cr>m-£; 

6 3t #T-£ •Si -ptCST-So . £ <0BR« JH 1 5 ISC 

ftfo 0 tc ; KMI 1 6 Btt^SMHfc «t S «t 5 1 . IbI^x 

£ LTi> «k^. 
[0039] 

c %Bflo^5scoB® ] ( w, i <r>mmm > JitT. 

Sxyy >-*W; ^7^-^ crm^WiRT/'M^ is 

31 i wiiiscot vcm® Looa^^* . 

fcftffiffcTSg«U £fl&GHSfi* ( n e ) &tfft?S 

( k i ) 04*5: < fc <>— arafSufcJWriWitf l 2 o 
j^oag^fr L T . Zi\ Z'tiMW 7 - ? <D SS£ 
fi3rl£^L*;tOT"£>&. 

[ o o 4 o ] a i it. itmmm<,zfrfrh^yi;y%m 
T£>&. mmuzmZixh Z: otz. mm/*?* -fizz 

r>zfflW2tiz>nmk %$>ffipi'mmtfv o yx.y-jy 

MSI 3C0±^C-C y-Ss.?? 1 4 Srdi.rv^. 5E 
tc, x.yVy\ 0*2. mMMlS^coM'^.tzj^k-ri, 
fzVxn&Xl'?? 1 5 T 1^5 . 

[0041] mmm 1 3 cmftaiiiKi 6 t-h^ 

izft&ttijlz. z com.^niSdj&k.i.z i&m&tfx 

S^tCjr-oTl&^SfU.. *LT. ^ICtetjx 
y -J y 1 0 <0i§-£- . -i <7>q»5^ 'v'WT' 1 8 * -f 5 > 

14, -5T^7i,7;JM $y^«« (WTWTJ:U9 ) 2 
0CJ:- 7 T'5J^!55E$ix&. 

[0042] -2r. xyy'yi 0c«Il StcKOa 
•Mfxa? hiV2 UZj:-oXm&Zti&. £tz. VmM 

s§ i 7 ^tai $ fL^^$\o-gu<i . e g Rmm 2 2 *• 

LTi&miM&l 6l;M£ix£. *LT. ^OM$fL4flt 
SvfiJi. EGR/\'/l/7'2 30B3#*tCj:o-CH»$^ 
4. 

[0043] :5 Lftxyyy 1 0O$iJ8J(i. *^WW 



Cc75ECU3 0iCii, *jS-fe>~9-2 

0 2 4 SSffifcKtt S>il£ EWEiSiBE -te >"9" 2 5 

[0044] —-ft. ±IEX>-^'>- 1 0O*aSJ^N'7^ 
W2 4i:3I^$ixS^M-7- ; &^-^3 1^>. 

-^3i^^#-rs^M^^#ai3 2, ^4 

^ 3 1 *W^Ojftfrt=«MWf M 1-*»im3 21Z 
^arM-i. S»JitPJ^S3 3Sr<lx-r v%S. 
[004 5] zzx\ ^w-;3iii. iyyy 

1 Ocoaj^W2 4tfO^-rSh^^2-©JR-f--?>Ci:T\ 
iyy'y 1 0 ^ m*ttol>zMmi>z*§& LtzM. ttStc LT 

-^3 1«0©IR-TS hA-^ii, SI»tSBIIt3 3A»^<0 

f&^-tc t^^'o t . r-f 3 2 tmftZtlZ Z 

[0046] tti. mm-^^y-Mi. ECU30M 
e»tfM^S3 smx-cD-T-fn*?*) t t )Z<<wrt&j* 

g3 3Tii, £«V<*M-i7*-34t*Lt, EC 
U3 0P t 3^^$ix4xy>'Vl 0O±ieftSHffS$:IX 
— Re»WSfiR«3 3-C«. COftSIWffi 
(ci -jX^-9 Ztih^> i/y l oco^SSC*o'v>T. 

-y 3 4 LT E C U 3 0 £«i&lh2> . 
[0047] t-^^, xyy'y i Oifim^zMm^ 
mZti&bZlzit. ±E«H:^m«.ECU3 0fi: 

s. riiic^L. ^w-T-^^-^ 3 1 zm^-ixmmiz 
mmizm&ztiKtfJ8.zft r )&-t*%&izi±, a^*<o« 

Ecu3 0(c«ts#$ix^i->. zzxsmifmmw.3 sx- 

f-'-?^£±ie^*/L-^-j: v*- 34^UECU3 

0 h z b x\ m^yity i o zmmcom&vm 

[0048] — 2T. ECU3 0f^tCJi, x^-^'V-l 0£0 
©JPfif^i: LT , |S|x yyy l o ^^©.-T4 Iioxy 
^y<r>mm-7 y 7*^, ilxyyy l o £*i*Hai!«i 
f-S»wi:OT'^4®J«lv-y7"^<ii.TV^ 0 L^'o 
Ts :<Ol^y^fACJ:| 1 xyyyi 0O.^^SSB# 

<c(i. Hi>j;yi oo*t^.2r^ai-r4±ie«-a-tr>-y- 

^<7)SiJffllv-y7'5-fflLTECU 3 0(CJ:4 
xyy'yi 0 OSIJffll*^^^ 4 , 
[0049] Z o L?z &W6ttmW.3 3 ic «t ^xy^y 

1 O^y-f T-^e^-^ 3 1 &M«-rfttfrfr«. <ti 
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swrnmrnm. s 3 ncozkfty r -r Mzm^ vmzti 

t*<r>^> z Jy l ooasatfSHa&S 5 CJ: -?TftSO$ 

[00 50] :«^ft7 r 4 A*rKjeS*i/£*iHE#JB 

gS3 3TfcL A-^fx7*-34^UECU3 
0 IZT 9 -b/l^^yl^OK^^Stffl^-^i) 7-"-^^5r 

a tx mm^tifzjMmmizmm sist-aig 

S3 3 t'Ji, yv:*.'»'f-- >j' *— 3 4 l^-LTE CU3 0 
rt<?)^ * 'J ft 6 l->{41^^^^tcv— j. 7^2T-fe 

i^yyyi o<7)mw : km±i-&y7 7*T'h&. x.> 

RB t Sr ■§» i: . SS&itMS 3 3 T14 ; I<!D77/5:* «/ 
h-TSt HC. iyy>l OOiHftl^.*— ?arl«]^ 

[00 5 1 ] LT±E^^7r-</UziS«§iXJtx 

Rsmmztvamc* m'sim&^m^No x*g 

*«"3BHS3 5CJ: OtHiS^ft. 
[00 52]PL<14. ^tf0ftii|^5 3 5J4, xyy'yi 
0CC«^$n*«SSiS-ft«lt-S«8!*tf-^. x.X:x> 1 
0cr>ffl$5M& 1 7 ^JfoiH^NO xX 

*Sr^«M-4^*rtf. xyyylOSmt^-? 
3 1 ISI tctfcfi $ titz h ;L- ? X - 9 Rim Y)V9*-9<T> 

ifi*BM6|JttcB8tT»4. ^Sl+K <fc &ttiSIS#>\ ii&lt 
30I^B3 3ftctt**!»I$ft-l>. NOxMIl 

ttaaa3 3tcj:-7"cit«ffiasii&. swjh/i- 

y^tcMMM. h>V9%&ffi<r>fct LTlt33*fU §!S 
ffM^S 3 3 Ttt9%S3*i £. .1 ft £ gffitt-aSSS 3 

BSFC=alO+al 1 X x + a 
+ a 1 5 X v + a 1 6 X y X y + a 1 
+ a 1 9 XwX v 

N O x = a 2 0 + a 2 1 X x -r a 2 
H- a 2 5 X v + a 2 6 X y x y + a 2 
+ a 2 9XvX x+- - 

TF=a30+a3 1Xx+a32 
H-a35Xv + a36XyXy + a3 



3 F*)Ttt»5PI $ ft*: r- * fr'ftW- 9 1 & . 
[0053] d ^H-SIx- # $r±K&*# 7 r -f /UfelC 

$ft£H-&!lT-:? zr&Zkfcy r A jwfflkk t i> izmtfr 
t«ffiM7-A-5 0^, >li7)«|^f-y-/l.-5 0tcJ:l>^f 
SII«StJ^S5 1 . HIS*?!***)— «£Ett« 
2*r<i8;iT^-i>. Clft^Ji? 

«f -y-^-5 o^. ^is^y-;i-' 5 3»&awis-f ^< . 

±l23a^^^xAJ4. «flsg|56 0 S:«£-O>*. 

[0054] zzx\ ±i&kfry TAMz=kfeZt\&^ 
yy'yl 0<7)^ls^mcov»T^OlS^®.«^. JilSM 
Jf-y-^SOCiSxy^" >-SiJffli7 n° y X - ^ OjS^-fflo 

mmmz^xwM'tt. . 

[0055] _fci£L*r £■ o ^HJ|®SS*C"{4, x:x 
>■ 1 0 ^^SMMMJ^tcfe . t %M t T-5e 

x y=jywm^y X . 
[0056HLT. ££9 12 0 .6e9®-£-ffi£0»:tflte . 
£#6<HCI4. 

LTxyy'y l 00±KEL?t:«-S4*14fflrltiO-r-l.. 

m^yx-9 t^yyyi o£o«-a#i±tft<opa^S:^ 

i; tWTt^WBCCtf *>ft-S> . 

[0 0 5 7] CCT\ ^WBBSIKififtiiE^-T*^ 
it. xyy'yi 0O±ietfW5#aite«iSr, TffiHK 

shjibsfc, H*BKt»»ai*Nox. hwzsmm. 

h/l-2 1 OHlKx. jft^fiBy . «m«St^z , E G 
RyN'/t-7"2 3<OSS (EGRi) (SJH/fywri 8<0 
ffl#B#^ (/'OPT'JJWC-? y7-S^Jt»4VVTii^ 



12Xy+al3Xz + al4 Xw 
7 XwX y + a 1 S X v X y 

- (a 1 ) 

2 X y -i- a 2 3 X z + a 2 4 X w 
7 XwXw-i- a 2 S X v X v 

- (a2) 

Xy+a33Xz+a34xw 
7XzXz+a3SXvXy 
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+a39xvxx+- 
_bie ( a 1 ) ~ ( a 3 ) t,ZX3k*i\Z> 2#«0&*:-fA-3<; 

' m^<ZkXn^JXh^m^X'hh. 

[0 0 58] -f-Lt. ±SE*«E«SR45(=. Z-tlh (a 
1 ) - ( a 3 ) tf^fcf/l/SSfc*** m&MWfi 
ffl&zmW*?* -f ^ < ">**I*5£ Ltx y i?y 

mVXii. Jtffi*-rrt'5!W>Jg» (alO. a20. a 3 
0 ) , atfJJE^Ex/l^COfiRa (all. a 1 2 , -a 
21. a22, -a31, a 3 2 , - ) ^MiH^hm 

[00 59] ^#:6U{C<i. 4K»£R!8i«£. &$W>"C5 
— -feV^— ^ >-l-ST/^^±T«0ffiO3^(2 
ISS-TS. *LT. -tV^-jfM >'h£ r 0j . -5-<Z)Jh 
T^fflr r +l J r -l J fcLT, 02(c0iJ^-f-^> 
J: o^rilxS^ffl^T 2 QjSOitiffl&fTO . Z<7)W.3cm 
14. ±12 ( a 1 ) — ( a 3 ) tC3%^SR«fc:T3£S^« 

ft aa* £>»&*i4 ABRtaa-fW-ft Jty><oaB&6ftar *n 

harit$J<9£i5J , +IB (SI 2j£) . 

(B2 9&) <7)3\s\UM-?&ZtlzLX^Z>tf. Zixls 

[0060] tfz, nm&mztetfi, r + 1 j 

r-l j IdtfJCUT. 

y h £±tet:^ h>12 0±5E.4*^ r 3 0 

roj . r+l j . r- 1 j icflJCLT. ^ix-Tix r 3 
OSj , f3 4Sj r 26«j fc=S:6. 
[006 1 ] kZZX\ ±E (a 1 ) - (a 3) itcoSL 

*. 

[0062] J^«tt**03 fc*«R-C*$n 

[0063] ICt'. 5B»T^Sfl.4*»^>fl«ITS« 
ifiiSh L. B.o3.^fi-55!Hirfflv>-CftSceDW#^ix4 



- (a 3) 

[0 064 ] iHHaSlc^it&i o^C. EftW7D 7 

hT'a?*ts®^HiJgii»^<03.'Srff-ay-r-6 tsarc 

ftaoffiffiti. SSRT-SSft*fta<offiffl[Tt=«»3r-a: 
■r 4 . diiic^L. a Aior o v h s ft. ■& jjes* 

jMiwn?« 2 ac^fy^jw* tixi . * t x . 

(ffifflT) *^^^<-rii^ttf0t^r-5TL^-5. 
[0065] ecoi p IC, ffi&WE-r/P5fe£JBvvt|ftg 

_i_ -v oj-^=i-cb(I±. -■/=.. \ ■» /T\S4.*ii*±ra.».-*:tt^-fi.\-r t-=3iO n 
a A It 'j k' -f h £9t t h . 

[0066] *zx\ ^mmmx'ii. m^m<o»m^ 

mm-fh 1 2 0 =Sr b&Wz.&&frto ^ > < -o*^ft 

tt'. -f-fi&l 2 0^<7)fi-^fflr«^-r5 i 31CLTV^ 
%lxmm^?*-?z:. Zffym^Mk^cr>&m<0 
ffl t (iiS.^ LX. m 1 2 0 t tJ ItSOSr fir 

iie^t-^tt-^ilB ( a 1 ) — ( a 3 ) O^f^t 

vcr>m-kmzm^ ^x ^m?& *n ^•s^ita^a- ^ 

[0067] IC. *sttt»SR"r»4. $m>*?*-9 k 

m-smk comm £ 5g#> r. 14 t^-r 3 0^1 

|g««»fc:*MK:lft^-4J:5C-rt. eix«4> flcWR 

ftxiMsri'Wbtzwf&.'f&k. m-Bcm?)mmznm.z< 
[0068] mm. fcmm&m&n'j^nmh&nM 

t^i». iofc«>lRHH«ftt. tek.<rm£.Uz<^ 

X'hhv—isy rm&mi&X'it . h ^.mt^sm t =£r 
m&\*>m.t£X'hz>i%mimx'it. si^nox, 
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Xfffia Lfz N O x coifef}^*^ o X'j ^m^mztkfE. 
[0069] i a L^Htif^ 4>*ga8g.«T*i . ±l££ 

[ 0 0 7 0 ] <T4 P/HfiflfflW> 
x=bllXne+bl2Xkl+bl3XneXkl 

+ b 1 4 

z=b2ixne+b22xk l+b23XneXkl 
+b24XklXkl+b25 

v=b31Xne+b32Xk 1 +b33Xn«Xk ! 
+b34xk ixkl+b35 

w= b4lXne+b42xk 1 + b 4 3 X n e X k 1 
+b44Xklxkl+b45 

y=b51xne+b52Xk l+b53XneXkl 
+b54Xklxkl+b55 

<u->-yt>'$mmM> 

x=cl 1 Xne+c 12xk l+cl3xnexkl 
+ "c 14 

z = c21Xne+c22xk 1 +c23XneXk 1 

+c24XneXne+c25Xk 1 Xk 1 +c26 

v=c31Xne+c32Xk 1 +c33XneXk 1 

+c34Xklxkl+c35 

w= c41Xne + c42xk ] +c43XneXk 1 

+c44Xklxkl+c45 

y=c5ixne+c52xk l+c53XneXkl 
+c54xklxkl+c55 

<&mm&> 

x=dllXne+dl2Xkl+dl3XneXkl 
+ dl4XneXne-hdl 5Xk 1 X k 1 + d 1 6 
z=d2lxne+d22Xkl+d23XneXkl 
+d24XneXne+d25Xk ] xk l+b25 
v=d31Xne+d32xkl+d33XneXkl 
+d34XneXne+d35Xklxkl+b35 
w= d 4 1 x n e + d 4 2 X k 1 + d 4 3 X n « X k ! 
+d44XneXne+d45Xk 1 x k 1 + b 4 5 
y=d51Xne+d52Xk 1 +d53XneXk 1 
+d54XneXne+d55Xklxkl+b55 

•etr. ±ieft*.#.t, H4CH*t4 1 3.*(cis^-r 

Ztitz**). ±R 3 oeo^tcis ft h qrf-W&fil 
SUZ&.LT . Zil iixh&S £.sr>m-£m. £ ffl 

[0071] 50C7rtt«j£ ( n e . k 1 ) (7)I« 

■Istd(ne). std(kl) SlPpi^a v e 



(ne), ave (kl) *%IXL. Zixt>ftm£X'<r) 

NE= { n e - a v e (ne)} /std ( n e ) 
KL= (kl-ave (kl) |/std (kl) 
LT . ffi-^-^tfO^Ffejer a v e ( x K a v e ( y ) • • 

t*?&ztx\ mt&\ mmm&wm=?*c ■■/ hjimm 

xii. 

x=dl lxNE+dl2XKL+dl3XNEXKL 
+dl4XNEXNE+dl5XKLxKL+ave 
(x) 

=dllxNE+dl2XKL+dl3XNEXKL+ 
dl4XNExNE+dl5XKLXKL+dl6 
%t't I X &M-t2> Z t tfX't h . 

[ o o 7 2 ] aao«i^«*ia«^>»t»afc-3 

fit £ B3$ ffl <- > 3 ffcb 0 tc . «WHa«r>«*OI?fiBT«IJ£il 
JL#:fitjC(i, muiyr z Jkm^zi.^^Mt^ 

[007 3] C1C0> ys<—i"y7m$L<D— PH*r 

[ o o 7 4 ] isiia 5 (c^-r i 3 c % T-i Ffr&mmcr) 

^>fc#lC{i. ffl r i j ^>^,„ L^^T. ZWtZlz 

[0075] r-r Kywaartw«aix*ffl«tt8ao 
mft&mx'h&Jtyi?y®wmtmz.t£ r « j r-?>s 

rBfflftf 1 . f 20II1 r o j J: < r 1 j J: 0 
/I,* v ->M"C"*; r ff j S.^ r r j "tZ. L tztf^X Z 

i:. x^J/xllMEaflE** r aj T*4 >: § ^«ffl«tSO 
Trm&frMihti&miz r r j ^*»L7t:t^i:c7D^n 

[0076] &(c ^sgiiBSstc^^x^^^jax 

[0077] I<?)l6{^$hSXf 77*1 OOOCCtJ 

xn^yisy^&im&mmm-ztih, :<o#7 7r 
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■yy'l OOlz&^X. JJS1 3 4*ft3t6fcU5 
( 4 ) %<?m 1 C yn L tzfkfcVx&V —'l- 5 3 IctJivf . 

*ftajfic*t=*fr 77-f /wftftjt s . 

$0 ^ •? 7 ^ — ? <o -t >• ? — #4 ybtK&M £ it 

IX. JLSCSRlt-y T 1 /i-'fc-gQA. 

(- ) 1 3jft*»fe***T^ft>WSEfcoif^Tjftfr7 r -f 
3 3(c:^iM$it-i». 

(*) 3 Tti. ECU30rtC-fev 

ixS1ul2vn A T^7 7^$r y-fcV h-TI). .T^flcM 
^-f -t^*—* 3 1 .Sl>*E C U 3 0 tcSr£0>*&** t 

mhtihztx\ ftfccv&ft 7 r >f /Mca^fut me 

Kh. JMc. xyj/'yi OOJIJftPn&fKrr'f /l^tcR 
(a.) -f-L-T. «*M-x»*-3 4^LtECU3 

jUBRBtfftfr? r 4 AfWK®!:— Ifc L fc sfJBr $ ft. 
& t . g»?tf£KS3 3 Tlx. ^-^.'L-f-i -y*-3 4 £ 
^■LTECU3 0tclaf5vn J .r^7 7^*S:-t: > y h"f & 

MzmMZivfz 2 9a 5 *><o i -?cii5E-r& . 
(h) :^«§ti>^>i o^wwMwwiSft. 

( f - ) d o IX 1 -on^kfry r 4 /HcfSJeSiut-blE 2 

><4 0 fclSiifSsI Sit* . -r L T . iX:^^fr7 / -f /'U^r 
jgiRSitSi: t fclc. ECU30^7-i7A'77/ 

[0079] C -5 L/S— iSO^MI^J: oT 1 S&fr^Zc 
& ft*.6<0ttiR!l» J i&7f-& i: - 0 7 <7)X f y 7* 2 0 0 lz 
W<f?&. Z<r>Xy-yT20QX'\i. TfecOdltC^t^ 
g|$f^-yP5 0(cJ:->'C4MC«jS«C±IE (all- 

•y-;i.-5 0Tii:. ffill-T-^r-f-^'4 0*^. £fc. 



woatf. zix. giftyTjjiizt&.ztix^hgtm 
m<r>fflw^y*-5<nmfm, «-an-<n^#t. n-ii-f 

[ooso] -f- LT, *ft«^»«:t -f9i^***aiSn 

l>t. Xf773001;OTfl.. ;«^f 773 0 0 
T'ts . »Pf -y — ;t -5 0 C J: -o T . *ft^*co* -r'^ 

. £ «0E:d8fefHi. ■ Wiifl* 6 0 ar^ LTi'f-^ 1 ^ 
«P9f 5 0 iZ^TJ $ itt . 
[0081 ] ;<0R*jfefWi. «i.tf±8E«ffl«« (El 
4) (C«r*«St«K:HtTt4. 08Cfi^-f4J:a 

NOx<DmmmRv : hA?%zmm.iz*}Lx±mz:m. 

i3K mms^mmx'm&ttfzm-sffl&ttch., %<ntz 
thzz xm , ^ <ojfi-^««tc*j ^ m&ms. B s F c 

[0082] zo Lx&itgk&iztu-f&m&mtf&ihZ 
ixht. &it$k&mz. wnzxtmo 

M.lZlzm^tt'fJl'&ktffy yftZti. ftcoffl 1 izm 
Ltzmm2s5 1 tZiL-yXWttZixZ. ZtllzX Odvn'X 

[0083] Co LT^ftajSttefcffiSixfcKMtf 
nyN'x NttSr^-rt^JfflT^fxi. i - ^fy7400 
(H7> lc±3V»-C. SWf-y-/W5 0Ttt. -it^fi^ffi 

[ o o S4 ] ±ie-^js9^'sai$iii» > . ?7so 

0 Cfc v V -T , «Wr 5 0 i=*5 v>T . 12 0 h % 

t, ±l£3-pc7>®iSO*i^^ov^Tli:. IJa^-T^J 
5^A>^S:ai SitS ffl^TS^ffl ^ ^>it-& i * < > -t^ L 

J: a m»&2tifzm.z* y :> ymmmizm 

[ 0 0 8 5 3 ISSmmzX l 2 0jfo&»fe4r4*-? 7 7* 
-C'3®^<l* s M5tSiX^>; . 7,-f v7'6 0 0lCi5V>T, C 

mn¥rmififii->tiZ> . -t^*>. $&WCx. V->\>-5 3<c 
fc^t. =8-^ -v T.AftCjfeft 77-f ^-* J fS^ $ ix7cf* . 

^■^#7 r >r Mz&mmm-&mw-t -#4 v v 1 1 
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T8£5i£ft*« tL-T. C 7r-f ? g 
tftfKRl£& 3 3 f«i , ±e-t >' 1- 1 **>JlT 

«fc#*l»'t5.*-*«0tti LTRj£3ftfc*2 9*4 
VF-cOthUr^. Z*)3tm&MUi. *ti*M-—J<4 

[0086] Z<F> X 0 C. 12 7 t^-f— j&0&MtZX£ 
1 2 0 V •/ 7*jfi<7)ft«jW»T Six* k . 5fc£> 

ibtst^f o o o co^c^ffr* . ;m 

f -y 7* 2 0 0 0 Tte . ftPM 7 (c^ Ufc * T •* 7" 2 0 0 
t|5)«(C, #V-y:T.£S(C±K ( a 1 ) ~ ( a 3 ) tC^ 

[0087] fLT. Xf773 0 0 0Ci5^t. 
El 7 L^^f -y r 3 0 0 .1 ft -y 7*j£4f 
tc^Lffl £ ft*: ^ T/I^#> t> . ^-AT-coS-^fi^ai § ft 

*• <— <_ v. t>-rr -» ■> / -w-wf-s 51 (kjihv ^-ujc <i- 

-tara^a. [i]s:ai(cfflv^^-7-'^A s ^7 7-(b$ft, & 

com 1 (c^L^*^H5 1 IcJ: oT3l^£ft£ - k T*n 

. 1 tztik Ltzf- 9 ^— a 5 2 tcCtitftft £ 

ft*. 

[ 0 0 S 8 ] Af y 7*4 0 0 Otli, -ft^> 1 2 0j5<t) 
ja-^tf* s IS^$ftJt*iJtWV yr«rffl^T, *M<cf&a$ 

tfmm $ ft* . ; tfo^mif w«i . ± & < ti . otcd 2 o 
[0 089] ^-r^it;, ftwHicsifcxy^yi 

tfO^T'iOX vWcn>Y>V9 ^Miifi Z crygffi CU*^ 
f&£fc—«LTL* 3 

>--rC--C h;u^Sa»* 1 0f3c*tiTft:iR* ~>?zb LX 



[0090] m2?m&t 



j® 3r#l Wfi 1 1 T gtfi $ ftfc 't <7)t-S> 0 . ^Bt«0^fr + 
izftfrti * x y is y coMWi: Rtt L t> tfOT'<±^r v * t n 

3 &j}<mf £>ft*. ZCOfZift. Mz.l£f%fc<7)&i7&#-trZ 

& if * mmrmm. £ */wtr * % t'com&fc iot.f 

[0091] -r^r^*,. «itfSt»ii»e:NOxfiaaB 

car* k»5G!KK:3ft«^ NO 
x^a7c-r*$fJtW2rfi3 . C: o Ltz®miz}Ht&5kMtf 



7 7rf:io*v>t. NOx«oniijggSrjt5t@:air*c:t 
-? T . ©JlJfl V y rcojs-g-fi tMJE L Ttx >• -J y^ttfi^o 

k t= j: -» x mAimsLzmizsm-th z t tfx-% *^ 

mz&iE-rh z t x\ mmmfcizt3vzimim&.*: 
mm-&ztfi*m£LVK 

[0093] Zo I /£g*#^*T*>ft*?imf¥iifi. M 



ftfcSiJISv-yrSr^Ar*. IC> 

tzMz. |a]ECU(c{i. 3fe«ll^UA-^fj.y 
*-34 ^*}g^$ft* . d 0 LT^MO^tfii^r^ 

y'y<0*lt >'1T*^ C7)ffi*<y^/Uf- * y ^ - 3 4 tzx 

ss<7) a o . ±ien o x ®mm^<vf^<DT%«MiiZN o 

co-t yy&mm2ix&%i: LX . /^yt^-x yX?-3 4 
ii^ft*. 

[ 0 0 9 4 ] *: LX . . Ztl^> E C U^># 

ffi(75-fe>'1f*^y^/P-f-x y*— 3 4tc|X0aift*ft 
iS^r-^^KOtliSft*. Cl^ltifl-x-^Cti. x>-^ 

ix«-ax yiSyftfeW. t #-£-£ft * . ^ ft(c«cJ», % 
$ft*. 

[0 09 5] dcoidtc. H^fiFfiS^dClkT'. 
h < y^- iz J: * tH»&»ii5Bft ^>ft Stl«sr * 

;t#lt L^tfJ»f$ft*i: (@6mf 77500 
0 ) . Af ?76 0 0 0 C *S v >T y 7£<?)W$#sfr 
tfJLitSft*. dfttciO. fxK>fi«xyyy 

<r>&®R-K t mm.&n&itx'm.mifiZL t **^». 

^tB$«o^ * =5riWffl!j&> <^ 2 ft * 1= . 

^.v y r *(ci3(t*x y : Jy<o&m%f i &mzttt&m$i 
^#* 5 i£jtLffl:*ft*. 

[0 096] c:c:T'. c <?m-&m ?>MM Lco^-t, ± 
en o x *f£{ttir *-b >-*f ^aajtsscis^k ^tnox 

fifaJS^SEfflSrie^^i: # tcfffcft* LSrWk L 

■cjEtdJi 8 ^*. ^fc. d^-c-NOxstaiS^. mm.m 

ft^tcgBT*. -f^*^. fAh</fitl«M 
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^jES^ae*JW^H1-|>i:V^II2^Si 

[0097] ±KH7&iTt#g!Kff 3 HW-rncfi . x 
>• v y E«d£K t M.M t X'sE ^&xyy y^o&jl^Hf. 

nv->uzx->xma,*ixz>. 

[0098] LXS.liiZti.tix.yi/ymWMg.Rl* 
JU> : J >mwiZ is v » T ii . x> ^V^3s$i;i£ra*~ : #~ y 

h vrntftc ztix^^h tz*bX'$> & . ciix^aj 

[ 0 0 9 9 ] -?■ L X . Z<^#0ki ! t<7)WI&fc&?fioti& 
t^f-vTS 0 OOizMO. COgf^ftl^v^S 

?^fef***A:fc Six 

B&ZS.miif'fftotib 7 7400 0S^f-y7 
5 0 0 0). Zo L,tz^v73 0 0 0 — 6 0 0 0^055 

su. n&zix%m&m i gmmz%i8.'th*x"Wk r ) 
ht. zcn>t% com-^m^mm^^m. 1 t x * 

rc ( J*. T7 7*7 0 0 0 ) > ^^*B7S©twA i i'*©X> v> 

[0101] JaJbR1!Lfc*SlWE8Bfc:J:/Uf. WTO 

< J: 5 tc L -I t T\ stu $ *uta^«s* iE-r 
tf±ttzk%kz, mMfrffirr. Ut 

[0102] ( 2 ) Hm^frB^tjUT. X.yi?>\sl$£ 



<o*aitttfl[i:«IBffi«rllB*BlT'9HlW-SfllsKt Lt:. 
[0 103] (3)t^7r*Cli(tSxyyyl0i7) 
rAT-Oja-&fl*«B&t*J:at:L*. •?■ LT, z\<r>m 

Mztitim-smRiF* coizmzMW*? * - 9 <n>mz wl 

gLtxyy'y 1 0<v&W%®.m%ttmth X o izL 

fMBkZtiiton*: 7 r ^3ti3T mm. x < mx-t &zt wx- 

*Z>Xolz%%. 

[0104] ( 4 > jtusmsmtgz: , ztiz'mmcom 

■^m^S-ta zmm-tz x y ; Jycr>smm.m^ t±s v x 

mtg.mz. ^y^'y^it<7)izmm^m. t &mwj u x 

TJbn. t&%iznm<ox\^nz'&z>z\bfi i x'£&* 
[0105] ( 5 ) ^ i/"/ym&£Mmi>x. r 

mm&nsfLrr&mzte n h iM-zmzm h wz ^<xo 
izitz. itztf^x. iti^m&3*mz&^xmjz.2ti. 
&m-&mz-o\^x t . zcoxy^-i'vy°m®ti:m^& 
ztx\ mtimnwnizft 0 mjM-^m^mM^-it^ m 
mthztifiX'**. 

[0106] ( 6 ) 1 3 K3k£M 1 2 0 jS 
■h-ht£h^ •yy'&lziiV&msmrfW-iii S <x4 1 . It 

StC^II 5 1 tc X o r «^-r i> ^ttU. -iltc i 

0 . mm v-)v 5 0 tc x 0 oax httc^ l < t 

[0107] (m2<vmwtm) vxr. 
z^y> ; ymw^^-9(7m^m<7)^2comm&mi l z 

[0108] _hf£5ll i7)|ljfi^.(=.ijv>-c«i. T^S'Iiai 
3 -ft* &0& "Wft'ytc <.~$~ %> z\ >X\ iS-^-Xia *r HOM 

[0109] C jxtc#L*Saft»!B-C«. -fta^H-SI 
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b. 12 0 & & TAcVfpfr t, 5 v?J± ICjM 
9<rmi. zcrmfeZti*z&-&&&.V c %<?XK&l,z®.fcl- 

*■ -5 at i j&6« 5 can? s ft . SiEscai ft ti 
fee i $ tc . znmsmmzm^ 

[0110] J£fBMlCTiffc&tHWff*tfi*X(c. 

jfif<?Mi^ffll*«l^ & - 1 X\ »i tACiBS? L 
jjSpsiXflcfftte wsstif fcrt 6 i t ars %> . . - 

$>Zb&X"&&. 

[oiniic- ^mummx-u. 
i£.mizt5^xM%Liz&<t?& zttt^x o izm-r^ti 

j£fcfcf7*fHJB* Si 3rSft.*JSfc* *<r)Wr®m%&m^X 
jgfrt"§. ztiizi*). lyi/y^cw^^f, 
ii-^ifi^itS*£^»S«t KffoZb 3&*T-# S . . 
WJMSiifc* i-yTTWffcOg* 4 r 1 J y.Tt 

h. 

[0112] 4fc»*. _B£L*:TW K/lo5fi?^J£. P 

wwmmxmch. zLxzco&mmvmmz. mm 
[oiis] .r^tc^u *sas»«-c«, 

C <DmMzmuci-cX:gTMT--s t . Ztl£X"vZt\ 
MZixtz^r-foi'j hniHTrtf-mnf-? b Zm^X* 
s 7fflWlfrTE%\ £ ft & . w«oJ:o^. x>^V 



[0115] rdt, *SIJE^S^iJ(ti»^-e-y7'.^0 
H-iffl#JiiCOOT. H9Sr#SKLooBiW 12)9 

t7n-ft- h-C'S>-i>„ 

[0116] $fe(c^t^07«OXx y7*4 0 

1 CC* L^^IS^-y 5 3 (Ci5V>T . Wa$ftTV > 
^v^«c7)i J*izmiZti& (xf77*7 0 
0) . itf0Stl?$/x^(cittT{i. ±IS^^7 

[oil?] ztiizttix. ±.mmv-)V5 ot-ti. 

ions] f lx . zo LxmEM-smtfrntiztiz 
b. sx-ii. nm-h^ry-r^ 

»t . ttas fcffl v i & suffix 7^ - * <r>m *> « * 
zefryrAMt. ±3z&wffimm&3 3izmmztLh. 

WL. -?-^ti-^l7 r -^{i-h^t^J:9C±l£-9--yC4 0 
[ 0 1 1 9 ] Z o LX. mwzWrmT—rtf'fthixh 

b , ±immv ->i-5 ox-ii. o 
*»feM^abt. ca^tca-^^T±ie (a 1 > — ( a 

3) Wv^fu^lo^^^r^-S (^T77'7 3 
0) . 

[0120] -t t"/^ r -£#>tzffffiV 5 0T' 

(4. "rsb&ft&s 0&-frLX9h&fr!>A.Jl2tiX^2>W 
&3&bZ(T)*: ; rJ\,3ttirbm-£tiLZM.\}rt-h (x^-jr 
7*74 0) . 

[0121] f LT. -lOSrJtt^^ivtaS^l* 5 . ± 
IE 3 OO^JlgcOlt^jfi^cO V y i O-C'fc ^> t * M 

Si. T-ic^£il ft *Ut3g£-<gfcS-?V -T ^ v- 

•y7-KSc2:^-^'5 (X-r-y 7*7 70) . — *\ «ffc»C 
f§ ^^3s-^<l*^ JblS 3 OO^i|S<7>*!i^3£<£<7> v 7* 
jStnmTltt^tmRZtl&b (Xf'77760) . 

780 ) . 

[0122] z^^tco^MH. yg.<F>w\-mtf& 

T-?h£X'fi*>i\2> (XT777 50) . -r 

&m<o*fr& . -r <75— awjfflc <* -c y r^otHB 

^$s-T$il^B# *•<:-. -ril4>^--^ yr*(c#JE5-f &*-r 
^fiOSltfi H^^l-setC J: X -9 

<r)%ftbtfMz3irT£i\Z>. Zcotzfr. Zcvmt. $t<T> 
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